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Oduc MeXayHapoAHbIX MH(POPMALMOHHBIX Nporpamm IocymapcTeen-
Horo penapramenTa CIIIA mpenocTaBiisieT MaTepUasibl, Pa3bsCHSIOLNE
3apyOerKHOI ayJUTOPHH MOJIMTHKY, oduiecTBo u neHHoctn CIIA. Ocduc
myOJIIKyeT NATb 3JIEKTPOHHBIX JKYPHAJIOB, IOCBSILEHHBIX H3yUYCHHIO
OCHOBHBIX Npo0OJieM, ¢ KoTopbiMi crasikuatoTcsi Coequnennbie IllTa-
Thl 1 MEXKIYHAPOAHOE COOOLIECTBO. DTH KYpPHAJbl — «DKOHOMHYECKUE
HepCHeKTHBbI», «I'J100asbHbIe MPOO/IeMbl», «BONpochl AEMOKpaTHi»,
«Buemmnstst nosmrnka CIHA» u «CIIA: 001ecTBO U LIEHHOCTH» — IIOME-
[IAIOT Ha CBOMX CTPAHHIAX AOKYMEHTBI U MaTepHaJIbl, OTHOCSIIHECS K
nosmtuke CIIIA, a TakXKe comepXKaT aHaJIH3, KOMMEHTApuil H OONOJI-
HUTEJIbHYI0 HH(OPMALMIO MO COOTBETCTBYIOIIHM TEMAM.

Bce HOMepa KypHaJIOB BBIXOAAT HAa AHIJIMICKOM, HCIAHCKOM, MOPTY-
rajbCcKoOM H (ppaHIy3CKOM, a OTJeJIbHbIe HOMepa MyOJIMKYIOTCS TaK-
2Ke Ha apaOCKOM M PycCKOM s3blkaX. Homepa KypHaJlOB Ha aHIJIMii-
CKOM SI3BIKE MOSIBJISIIOTCSI C HHTEPBAJIOM INPHOJIM3HTEIBHO B OAMH
Mecs. IlepeBoabl OOBIMHO BBIXOIST uepe3 ABe-YeThbIpe HEeeJIH Iocie
OIMyOJINKOBaHUS JKYPHAJIOB HA aHTJIMHCKOM SI3BIKE.

MHeHns1, BBICKa3bIBaeMble B JTHX JKypHaJlaX, HE OOS3aTeJIbHO OTpa-
2KaloT B3IJIAAbl HJIH HOJMTUKY mpaBuTesibeTBa CoenuHennbix IllTaToB
Awmepukn. I'ocypapcrBennslii fenmapramenT CIIIA He HeceT OTBETCTBEH-
HOCTH 3a CoAepXKaHHE caliToB HTepHeTa, Ha KOTOpbIE €CTb CCBLJIKU
B JKypHajax, WM AOCTYH K TAaKHM caiiTaM; 3Ty OTBETCTBEHHOCTb
HecyT HX co3gaTes. CTaTbH M3 KYPHAJIOB, O KOTODBIX HIET peub,
MOZKHO BOCIHPOH3BOAHTb H NEpeBOAUTH 3a mnpefesaMu COeOUHEHHBIX
IITaToB 3a MCKJIFOUEHHEM CJIyuyaeB, KOrJa 3TH CTaTbH CONPOBOXKIAIOT-
Csl YeTKNM yKa3aHHEM Ha HaJIMYHe OrPaHHYEHHil B HX HCIOJIb30BAaHNUN,
HaJlaraeMbIX aBTOPCKMM NpaBoM. Te, KTo coOupaercsl HCIOJIb30BaTh
3allUILIEHHbIE aBTOPCKUM NpaBoM poTorpadun, AOJIKHBI MOJIyYUTb
COOTBETCTBYIOLIEE pa3pelleHue.

Tekylue WM NpeAbIIyIIIE HOMEPA XKyPHAJIOB, 4 TAKJKE aHOHC Oymy-
IMX KYPHAJIOB MOJXKHO HalTH Ha noMamHeil cTpanune Odpuca Mex-
OyHAPOAHBIX HH(OPMALHOHHBIX IpOrpaMM B HHTepHeTe mo agpecy
«http://usinfo.state.gov/journals/journals.htm». Dtn HOMepa mpegocTas-
JIIOTCS. B HECKOJIBKHX 3JICKTPOHHBIX hOpMATax It OOJICrYeHHS HX
MPOCMOTPa B OHJIAHHOBOM peKHUMe, Nepefadn, 3arpy3KH W MedaTH.

IIpocuM mpuCBLIIATh KOMMEHTApUU U 3aMEUYaHUsI 00 9THX JKypHasiax B
nocoJib¢ctBo CIIIA B Bawieil cTpaHe WM B pelakLHIO MO afpecy:

Editor, Economic Perspectives
U.S. Department of State

301 4th St. S.W.

Washington, D.C. 20547
United States of America
E-mail: ejecon@state.gov
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I I OBbBIC TCXHOJIOI'MH, 6}’)Z[b TO B MCOULU-
HC, IPOMBILIJICHHOCTH HJIM CCJIbCKOM

XO034HCTBE, OHAYaJsly 4acTO BbI3bIBAKOT Y
Jrofen ckentuueckoe otHoweHue. Ceroans
3TO sIpye BCEro MpOsIBJSETCS B OMOTEX-
HOJIOTUH, TA€ TEMBI, CBSI3aHHBIE CO 300pO-
BbEM M OKPYZKAIOLIEH CPEHdOH, SIBJISIOTCS
NpEeaAMETOM Topsiuux AedaToB.

«/HTEAIeKTya1bl, 3aHUMAIOLINE KOHCEp-
BaTUBHbIE MO3HMLUMU B BOMpPOCaX OUOITHKH,
BIIOJTHE OCO3HAIOT LIMPOKO PACIpPOCTpPaHEH-
HYIO Cpeau JItOJeH MOAO3PUTEJIBHOCTD MO
OTHOILEHHIO KO BCEMY HOBOMY U HETPHUBbLIU-
HOMY, U SIBHO XOTAT UCMOJIb30BaTb €€ KakK
OCHOBAHUE [JIS1 CTPATETMU OTPAHUUEHUS
nporpecca B OHOTEXHOJIOTHSIX», — MULLET
Ponanpa beim B cBoeir n3mannou B 2005
rogy Kuure «OcBoOoauTesibHas OMOJIOTHS».

Ho, kak yka3biBaeT beiiyn, o0mecTBeH-
HOE€ MHEHHE BeCbMa NMEPEMEHUYUBO, U Mpe-
MMYILECTBA TEXHOJIOTMUECKOro mporpecca
He Bcerga xopouo noHumarorcs. OH npuBo-
OUT BCEro ABa MpHUMEpa — MCKYCCTBEHHOE
OMJIOJOTBOPEHUE U Jla3epHAsl ONTHKA, KO-
Jla JIIOAM CHavaJjla BbIpaKaJll OMACEHUs U
COMHEHHUS MO OTHOLIEHUIO B 3TUM HOBBIM
TEXHOJIOTUSIM, & MOTOM HayaJjil LIHPOKO
NOAAEPAKHUBATh UX U LIEHUTb OPOMHYIO
N0JIb3y, NPUHOCUMYIO HMHU.

Hacrosmuii BeIycK KypHaJia «KOHO-
MHYECKHE MEPCMEKTUBbI» MOCBSIIEH Hanbo-

Jiee MHOT0OOCIIAKOIINM HampaBJICHUSIM OHO-

BBINTYCKE

TEXHOJIOTUH, KOTOPbIE OXBATHIBAIOT OOJIb-
10 MO0JIe €€ KOHKPETHBIX MPUJIOKEHHI

— OT MUKPOOPraHU3MOB, CO3OAHHBIX OJISI
NPOM3BOJACTBA BOAOPOJA U3 OPraHMYEeCKUX
OTXOJIOB, U OaKTEepHil, MPUBOMSIIINX K pac-
naay 3arps3HSIOMUX BELIECTB, A0 CEJIbCKO-
XO3SHICTBEHHBIX KYJIBTYP, OOOrallaroImux
BUTAMUHAMU Hallly MUIINY, 1 HOBBIX Mpena-
paToB IS JICUCHUST TaKMX 3a00JICBaHWM,
Kak 00Jie3Hb AJutblreiiMepa u guader.

Kak muier B MpeaucsioBUH K 3TOMY
M3[1aHUIO HALMOHAJIbHBIII COBETHUK MO
Hayke [[>koH MapOyprep, «Hama 1esib -

HE MPOCTO MOHSITh 0OJIE3Hb, a U3JICUUTH €€,
HE TOJIbKO MOTPeOJISATh BCE CheIOOHOE, UTO
Mbl HaXOUM, HO U [ieJ1aThb ero 0oJjiee 6e30-
MACHBIM M MHUTATEJIbHBIM, HE MPOCTO CJIyYaii-
HO HATaJIKUBATbCS HA YTO-TO B MPUPOZAE,
YTO MOZKHO HUCNOJIb30BaTh B MPOMBIIILICH-
HOCTH, a [eJ1aTh MPOAYKTHI 0oJjiee mpou-
HBbIMH, HAJEKHBIMH U MOAXOASIIUMH AJ151
yIOBJIETBOPEHUSI HALIMX MOTPEOHOCTEN.

Mpbl Hageemcsl, UTO YUTATEIM HANAYT
BpeMsl MO3HAKOMHUTBCSI CO BCEMH CTaThs-
MH, YTOOBI JIyyllle MOHSITh OrPOMHBIN
NOTEHIMaJlT OMOTEXHOJIOTHU U €€ BO3MOXK-
HOCTU [1J1 YJIYULICHUSI KauecTBa KHU3HU
BCEX JIFOJEU B MHPpE.

Ot pepmakuuu

O-xypHaa CIIA
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OKOHOMMUYECKHUE ITEPCIIEKTHBbDI

TOCYJAPCTBEHHBIH JETIAPTAMEHT CILIA / TOM 10 / HOMEP 4 / OKTSBPB 2005 I'OJA
http://usinfo.state.gov/journals/journals.htm

COOEPXXAHWME
MEPCMEKTWBbI BUOTEXHOMNOM MM

BeBepgeHue

JKOH MAPBYPTEP, TUPEKTOP YTIPABJIEHUS
HAYYHO-TEXHWUYECKOW TTOJMTHUKHU, VICTIOJTHUTEJILHOE
YIPABJIEHME NPE3UIEHTA CIITA

Fnob6anbHble BbI30Bbl 1 6UOTEXHONOrNA
JIKEHHU®EP KY3MA, TIOMOIIHUK AUPEKTOPA [[EHTPA
110 HAYKE, TEXHUKE U I'OCYJAPCTBEHHON ITOJIMTHUKE,
MWHHECOTCKHWIA YHUBEPCUTET

IIpaBuTEILCTBAM M APYrUM OpraHuM3alusM Hago BKJIa-
IOBIBATH CPEACTBA B OMOTEXHOJIOTMYECKHE MCCJICOOBA-
HHS U pa3pabOTKH, OPHEHTHPOBAHHBIC HA MPOIYKTHI,
CIIOCOOHBIE TIOMOYb Pa3BUBAIOIIUMCA CTpaHaM.

Bpeska: Xumuueckas peakyusi Ons ouomexnoaocuu:
Hobenesckas npemus 3a 2005 200

Mepun Ilenepun, HayYHbIH 0003peBaTEITb
I'ocynmapcTBeHHOTO emapTaMeHTa

Mpeobpa3sylowjaa cuna MeguULMHCKOW
6uoTexHonorumn

Bun CHAWJIEP, CTAPIIMI HAYYHBI OBO3PEBATEJID,
MEMUMHCKWI 1[EHTP YHUBEPCUTETA BAH/IEPBUJIbTA
Bymymiee coBepIIeHCTBOBaHHE «ILEJICBBIX TEPAIHil»,

TO €CTh COCOOOB JICUCHNSI, HANIPABJICHHBIX Ha OMO-
JIOTHYECKHE OCHOBBI 3a00JICBaHNS, HOJIKHO PE3KO
YIIyYIIATh 0€30MacHOCTDb B 3P (PEKTHBHOCTD JICKAPCTB,
a pa3BHTHE NMPOTHOCTHYECCKUX TEXHOJIOTHH MOZKET IMpH-
BECTH K HOBOH 3M0Xe B MPOoH/IAKTHKE 3200 ICBaHHUM.

Bpeska: bopvba ¢ eenubim 0onuneom é cnopme
Xantuarrod @. Bunnapa, nupektop MucruryTa re-
HOMHOW HayKH ¥ MOJIUTHUKHU NpH YHUBepcuTere [{proKa

U NMPOPEKTOP MO M'eHOMHBIM HayKaM MeauiuHCKOro
LEHTpa nmpu YHuBepcuteTe [[broka

BbuoTtexHonorum pactTeHun: QOCTUXXKEHUA

B obnacTtu nueBbIX NPOQYKTOB, SHEPrumn

n 3qpaBooXpaHeHunA

Puyapr I'AMWJIBTOH, IMPEKTOP KOMIIAHUU «I{EPEC,
WHK.», Pudap b. DJIABEJUL, CTAPIIAIA HAYYHBII
coTpyaHUK «IIEPEC, MHK.», POBEPT b. ['OJIJIBEPT,
[MPO®ECCOP KA®E/IPbl MOJIEKY JISSPHOM, KJIETOYHOU U
SKCIEPUMEHTAJIBHOM BUOJIOTUA Y HUBEPCUTETA HITATA
KammoopHun, JIoc-AHIKEEC

):[OCTI/I)KGHI/ISI 6I/IOT€XHOJ'IOFI/II/I B O6J‘IaCTI/I CE€JIbCKOI'o
XO3SICTBA MO3BOJISIT Npou3BOAUTHb KYJIbTYPBbI, 60.)'[66
yCTOfI‘lPIBbIe K 3aCyXxe, Kape u Xo0J104aM, KOTOPbIM
6y}:{eT TpeGOBaTbCSI MCHbIIE y):[06peHI/1f1 " neCTUuuuaoB,
1 KOTOpPbIC 6y£[yT NpOU3BOAUTH BaKIUHbI IPOTUB
OCHOBHBbIX I/IH(I)CKI.II/IOHHI)IX BaGOHeBaHHﬁ.

Bpeska: Buomexnonoeuueckue dcyku

Pa3paboTka HOBbIX MaTepuanoB

Y MOJEKYINAPHbIX MaLUVH

IIIyryAH YKAH, 3AMECTUTEJIb JUPEKTOPA BUOMEIU-
LIMHCKOI'O MH>KEHEPHOI'O LIEHTPA, MACCAYYCETCKMI
TEXHOJIOTMYECKUI1 UHCTUTYT

KOI"}:[a—HI/I6y1:[b YEeJIOBECUECTBO CMOXKET HUCHOJIb30BaTh
HaH0yCTp0ﬁCTBa AJ1d pEMOHTA OPraHOB UJIM OMOJIOKE-
HUS KOXKH, YCUJICHUS UCJIOBEUCCKUX CHOCO6HOCT€ﬁ,
cOopa HEOrpaHWYEHHOH COJIHEYHOH SHEPruu U [JIs
JpYTUX CBEpIIEHUil, KOTOPbIE CErOHS KaxKyTcs
HEBO3MOZKHbIMH.
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Bpeska: Ilepcnexkmusbl pa3eumust HAHOMEXHOJI0C Ui
Axuewn JlaxTakusi, 3acJ1y>KeHHbI mpodeccop Tex-
HUYECKUX HAYK M MEXAHUKH, Y HUBEPCHUTET LUTATA
IlencusibBanus

MeXxxayHapoHbI NPOEKT CEKBEHUPOBAHUA
reHoma puca

K. PosrH BrosJu1, MJIAJIIAIN HAYYHBIA COTPYJHUK,
MHCTUTYT TEHOMHBIX UCCJIEJJOBAHUI

«Kapra» reHeTuyeckoi CTpyKTYyphl pHuca MO3BOJIUT
pucoBoaaM YCKOPUTH CCJICKLHUOHHBIC MPOTrpaMMbl
U co3aaTh OoJiee ypoxKaiiHbie copTa puca, a dep-
MEpaM - YJIYULIUTb arpoT€XHUYCCKUC METOObI U
NpOAJIUTHb BEIrCTAHMOHHBIC NEPUOIDBI.

PoxxpgeHue 6uoTtexHonorun:

OHK Ha cny>6e 4yenoBeka

JuHEm PAMIE, «AccommaiTel TTPECC»

CKOpoCTh, ¢ KOTOPOIl Hayasla pa3BUBATHCS OMOTEX-
HOJIOrn4uecKasa MHAyCTpu:, MaCH.ITaGbI €C ycnexa nu

pa3max ee BO3[ECTBUS YAUBUJIM Ja’Ke MepBOINpO-

XOALEB B 3TOil 00J1aCTH.

Bpeska: Hcmopus buomexnonoeuu: nepavie 142 cooa

PerynupoBaHue npumeHeHUA 6uoTexHonornm
B cenbckoMm xo3Aancrtee CLLUA

Fmoccapuin 6UOTEXHONOrNYECKMUX TEPMUHOB
Bubnuorpacua

Pecypcbl UHTEepHeTa

O-xypHaa CIIA
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BBE/IEHUE

HMOTEXHOJIOTHSI — CaMBblil MOCJIEOHUH IIar B OCy-

IIIECTBJICHUH [AaBHETO CTPEMJICHHS UeJI0BEYeCTBa

HCHOJIH30BAaTh NPUPOIHBIE MPOLECCHI IJIS yJTydlle-
HUS KU3HU Jrojei. CaMo 3TO CJI0BO COCIUHSICT 3HAHUSI
C MPaKTHKOM, HayKy ¢ TexHoJsiorueil. C ero nomorubto
MbI MOTJIH OBbI OMHCATh BO3HUKHOBEHHE CEJILCKOrO XO-
34HcTBa WIH (PapMaKOJIOrHH, UM Ja’Ke IMOArOTOBKHU
CIOPTCMEHOB — Pa3HBIX BHOOB [ESATEJIBHOCTH, KOTOPHIE
UMEIOT OpeBHUE KOPHH M KOTOpble NpHOOpesn ceiyac 3K-
30THYECKHE U yJIbTPacOBpeMeHHble (popMbl. B xaxmom
cJlyyae HaKOIUICHHE 3HAHHN O MpUpOJE Mpeasiaraso Cro-
coOBI clieslaTh KU3Hb Oe30macHee, 310pOBee U MPOAYK-
TUBHee. XOTsI TEPMHH «OUOTEXHOJIOTHS» OTHOCHTEJIBHO
HOB U MMEET BIIOJIHE OTPAaHUYECHHYIO CMBICJIOBYIO Ha-
rPY3KY, MOJIE3HO UMETh B BH/Y €r0 CBSI3b C MPOIILIBbIM,
0COOEHHO KOr[ia Mbl MBITAEMCSI PACCKa3aTh O MOJIb3E,
HNPHHOCUMON OUOTEXHOJIOTHSIMH HPEACTABUTEIISIM KYJIb-
TYyp, JaJIEKHX OT COBPEMEHHOH HayKu.

buoTexHOJIOrng HaUMHACTCS C M3YUEHUSI PACTECHHI

U JKUBOTHBIX, CJIOXKHBIX U MPEKPACHBIX B CBOHX CaMBIX
MeJTbYaimX aeTasisax. Besmkue XyHnoKHUKH CTpeMu-
JIMCh TepenaTh AeTaJl NMTHL, BETOB M HACEKOMBIX, JIe-
JKalye B OCHOBE MX YyAECHOro paszHooOpasus. Kaxmprii
HOBBIH yClieX B Hallleil CHOCOOHOCTH BUIETb MPEOMEThI
«BrJ1yOb», TO €CTh 0OJiee AETaJIbHO, OTKPbIBaJ B30PY
HOBBIE Yyfeca, HOBbIe CTPYKTYpbl 1 (DOPMBI, OOBSICHSIO-
LIMe TaiiHbl MOBECHHSI LEJIOro Ha ypOBHE ero 0oJiee
KPYMHBIX YacTell. 3a MOCJICAHIOI YeTBEPTh BeKa 3TH
yCHEeXH TMPHUBEJI HAC K OOHOMY M3 TJIaBHBIX pyOexeil
NPUPOIBI: TEEPb Mbl MOXKEM «BHIETb» MCXOMAHBIE aTO-
MBI, 13 KOTOPBIX MOCTpOeHa Bcs Marepus. Huxe atoro

YPOBHSI 3HSI€T pa3pblB A0 MJIOTHBIX OCHOBaHMiIl ATOMHBIX
aaep, B COTHH pa3 MEHbILE MeJbyaiiero aroma. Tam
hU3MKN OCBaMBaIOT HOBBI MUD - CTOJIb XK€ 3aMeYaTe)Ib-
HbIH, HO yXKe 0e3KH3HEHHDII.

WHpIMU cj10BaMu, CErOAHS BIEPBBIE B UCTOPHH MOXK-
HO M3Yy4aTb KH3Hb BO BCEM €€ CIEKTpe, OT MeJIbuaiiimx
¢dOopM U 10 caMbIX KPYNHBIX. VIHCTPYMEHTBI, cAe/1aBILINe
3TO BO3MOZKHBIM, CO3/1aHbl HA OCHOBE 3HAHUH, MOJTY-
YEHHBIX B JAPYI'HX OOJIACTSIX HAYKH, U TPeOyroT 0O0JIb-
IIMX UHBECTHLMI, KOTOpble OOBIYHO MOA CHJTYy TOJIBKO
npaBuTe/IbcTBaM. OJJHAKO 3aKOHOMEPHOCTH, BbISIBJICH-
HBIE 3THMH HHCTPYMEHTAMH, MOKHO aHAJIM3UPOBATH U
HCIOJIb30BaTh NP OTHOCHTEJIbHO CKPOMHBIX pecypcax.
Ho mpupopaa B ee »MaJibIx MaciuTadax» TakxKe Iopasu-
TEJIBHO CJI0KHA. MBI HUYYTb He NPHOJIM3HJIUCH K MOHHU-
MAaHHIO BCETrO TOr0, UTO MBI BUOUM, U AaXKe€ C MOILHBIMU
HOBBIMU MHCTPYMEHTaMH UCCJIEAOBaHUE cpepbl KU3HU
noTpedyeT padoThl LEJIBIX HAyuyHBIX cooduecTB. Teppu-
TOpHsI O'POMHA, U €€ OCBOCHHE U HAHECEHHE Ha KapTy
TpeOyeT MeKIAyHapOAHbIX YCHJIUH.

[MnpoTa npucyTcTBUS KUBOro Bo BcesieHHOI nmposBiis-
€TCsl He TOJIBKO B 4YHcJie OMOJIOTMUECKUX BHIOB M THUMOB
OPraHM3MOB U B Pa3HOOOpA3UM XMMHUECKHUX BELIECTB,
HO3BOJIAIOIIX UM (PYHKIMOHHPOBATD, HO U B CaMUX
JKH3HEHHBIX mpoueccax. Ilopaxaer yxke caM 00beM HH-
dopmanu, HeOOXOAUMON [JIsI TOTO, YTOOBI MOHATh XOTSI
Obl npocTeiiime (popMbl KU3HI — OT MHOTOYHCJICHHBIX
CHCTEM XHMMYECKHX peakluii, mepeHoca BeleCcTBa, HH-
(OpPMaLHMOHHBIX MOTOKOB 1 MEXaHUYECKOI MOANEPXKKHU B
MeJibuaiiieM maciiradbe 0o PyHKUHH OpPraHoB U MOBEE-
HUs opraHu3MoB. HemocraTouno BupeTh atu Beuw. Iro-
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OBl X NOCTHYb, TPEOYETCS] XPaHUTh TMIAHTCKHI 00beM
nHopMaimu, 3(pPEeKTHBHO ee HaXOAUTb U 00padaThI-
BaTh OIS MPOBEPKHU MAEH O MPUYMHAX U CJICACTBUSIX.
Buosiornst Tos1bKO TEmepb MOXKET aTh COOCTBEHHYIO
TEXHOJIOTHIO, MOCKOJIbKY HH(OPMALMOHHAST TEXHOJIOTHS
JOCTUTJIa cefiuac CBOEH 3peJIOCTH.

Budemb manoe ¢ NIOMOILBIO PEHTIE€HOBCKOIl Audpak-
LU, MAaTHUTHOT'O PE30HAHCA U 3JIEKTPOHHBIX MHKPOCKO-
TOB M MbICJIUMb MACWMAOHO C TTOMOLIBIO OBICTpOCHCT-
BYIOILMX KOMIBIOTEPOB, THTAHTCKUX 0a3 HaHHBIX M
LIMPOKONOJIOCHOH Hepefaudl — BOT ABa U3 TeX 3JIEMEH-
TOB, COCTaBJISIFOIIMX OMOTEXHOJIOTHIO. TpeTnii 3/1IeMeHT
- 3TO CMOCOOHOCTH BBI3bIBATH N3MEHEHHST HA YPOBHE
MeJIbYalIIUX YacTeil, cocTaBsitomux uesioe. Cpeacrsa,
MO3BOJISIFOILME 3TO COEJIaTh, pa3HOOOPA3HBI U YaCTO
HPHUBJIEKAIOT CAMH JKM3HEHHbIE MPOLECCHI IJISI MPOIBHU-
JKEHUSI B JKEJIAEMOM HaIpaBJIeHHU. DTa HAesl CTapa,
KaK HCIIOJIb30BaHKE MYeJ IJ1s1 onblieHus. CeromHst Mbl
UCHOJIb3yeM OaKTepuH M BUPYCHI AJIST BEACHUST CBOETrO
MHKPOCKONMYECKOro xo3siicrBa. Ho Mbl Takxe mpume-
HSIEM J1a3epbl, MUHAATIOPHBIE 30HOBI U aKTHBUPOBAHHBIC
MOJIEKYJIbl, 00 3(PPEKTUBHOCTH KOTOPBIX MBI Y3HAJIH
U3 TPYAOEMKHX 3KCHEPHMEHTOB. MaHHIyJIMpOBaHHE
BELIECTBOM Ha MUKPO YPOBHE - Ba’KHEWILasl COCTaBHAs
YaCThb HAHOTEXHOJIOTUH, U HE CJIy4ailHO HAHOTEXHOJIO-
rust, "H(pOpPMaIMOHHAsT TEXHOJIOTHSI 1 OMOTEXHOJIOTHSI
pa3BuBaroTcsi BMecte. OHH NpencTaBJISIIOT cOOOH CXO-

JSIIIHECs TEXHOJIOTUH, MUTAKOIINE OPYT APyra B KOM-
MJICKCHOW CpeAe OTKPBITHH, HHHOBALMH W TMOBBILICHUS
3 PEKTUBHOCTH UEJI0BEYECKON e TeIbHOCTH.
BuoTexHOJIOrUST — 3TO MPUMEHEHHE YKA3aHHBIX TpPeX
3JIEMEHTOB [JIs1 JOCTHXKEHHUS Ii€JIeH, IOCTaBJICHHBIX
srogpMmu. Harma nesib - He MpPOCTO MOHSTH OOJIC3HB, a
U3JICUUTH €e, He TOJIbKO HOTPeOJISITh Bce ChemoOHOE,
YTO Mbl HAXOAWM, HO H [€JIaTh ero 0oJiee 0e30MacHbIM
U MUTATEJIbHBIM, HEe MPOCTO CJTyYalHO HATAJIKUBATHCS
Ha YTO-TO B MPHPOAE, UTO MOIKHO UCIOJIB30BAaTh B
MPOMBILIJICHHOCTH, a OeJIaTh MPOAYKTHI 0OJIee MPOUHBI-
MH, HaJIe’KHBIMH U MOAXOMSIIMMH OJIS YOOBJICTBOPEHUS
Hammx NoTpedHocTel. CII0KHOCTh MPUPOMABI, HEKOrAa
CTOSIBIIAST TPErpagoil Ha MyTH K 3TUM IEJIsIM, TEeHepb
OTKPBIBACTCS HAM KaK OOraThlii HCTOYHUK BO3MOXK-
HOCTEH [JIST MX JOCTH KEHHSI. BHOTEXHOJIOrusS — 3TO
TO, KaK MBI UCIOJIb3YEM 3TH BO3MOXKHOCTH Ha 0J1aro
yeJjioBeyecTBa. l

Jowcon Mapoypeep

Hupexmop Ynpasnenus
HAYYHO-MEXHUUECKOU NOJIUMUKU
Hcnonnumenvnoe ynpaegienue
npe3udenma CILIA
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['JTIOBAJIBHBIE BbI3OBbI
N BUOTEXHOJIOT' 1A

JIxxennudep Kyszma

TIEAN/IMMNWAEY

ABTO6yC pa60TaeT Ha au3eslbHOM Tonnuee, N3roToBIEHHOM U3 COWU.

Buomexnonoeus npu ee npasusibHom Ucnob308a-
HUU cnocobHa obecneuums 6oJiee 300p08YH0 MUY U 8
O0IbUIUX 00BeMAX, YMEHBUUMb 3A6UCUMOCTb OM UCKO-
naembvlix 6u0068 MONIUBA U NPEVJIOACUMb boJiee IPdhek-
mueHble Memoobl JieueHus 3a00Jesanuii. Depmenmoi,
Komopbule MO2ym npeoopas0ebleans pacmumeJibHblil
MamepuaJji 8 buoJiocuueckoe Monaugo, 8 MoM uucJie
SMAHOJL, 8 KOHEUHOM Cueme, npusedym K boJiee oeule-
680MY NPOU3BOOCMEY CIAOUTILHBIX DUOIHEPeeMU1ecKux
npooykmos. Hosas buomexnosniocuueckas goopma puca,
000caweHHA s BUMAMUHOM A, MOJCem NOMOUb COKPa-
mums cJienomy, 6bl36aHHYH0 0ePUYUMOM BUMAMUHO8 8
PA36UBAIOWUXC SI CMPAHAX.

Ho smu u opyeue odnacmu npumenenusi OuOmexHoJ10-
cuUil C8313aHbl C PUCKOM, KOMOPDBLIL HEOOX0OUMO NPe0do-
J1e8ams ¢ NOMOUBIO PEACUMA PecYJIUPOBAHUSL U MeD
be3onacnocmu. [lpasumenscmea u Opyeue opeanu3ayuu
makosce O0JIAHCHBL NOOKJIHOUAMbC S U 0eJIamb UHEeCMUyUU
6 OuomexHoJI0cU1ecKUue UCCae008AHUS U PA3PADOMKL,
OpUEHMUPOBAHHbIE HA U320MO8JIeHIe NPOOYKIO8, KOMO-
pble MOy HOMOUb DA3EUBAIOUUMC S CIMPAHAM, U OKd-
3b18aAMb UM CcOOelicmeue 8 pa3eumuu NOMeHYUaa OJis
0J1020M8oPHO20 NPUMEHEHU ST OUOTIOSUUECKUX UHHOBAYUII.

Horcennugbep Ky3zma — nomowmuk oupekmopa Llenm-
pa no Hayke, mexuuie u eocyoapCmeeHHol noaumuke npu
Munnecomckom ynusepcumeme.

Hayxa moocem svisichums siuuib mo, ymo ecmbn, a He
Mo, 4mo O0JIACHO OblMb, U 8He ee chepbl NO-NPEACHEMY
HeoOX0OUMbL 8CE803MOACHBIE YEHHOCHHBIE CYICOEHUSL.

- AnpbepT DHHIITEHH

€KaMH JIFOAN CTPEMUJINCh NPOHUKHYTDb B TalHBI

OMOJIOTHUECKHX CHCTEM, MOCTABUTh MX CKPBITYIO

SHEPruro cede Ha CJIyKOy H yJIyUIINTh, TAKAM
00pa3oM, CBOIO KHI3Hb U OKpyzKarommii mup. Heko-
TOpbIE YTBEPKJAIOT, UTO OMOTEXHOJIOTUST BO3HUKJIA
TBHICSIUM JIET Ha3al, KOr/ia BHEPBbIE ObLJIM BbIBEACHBI
pacTeHusl ¢ ONpe/Ie/ICHHBIMU CBOHCTBAMHM, 2 MUKPO-
OpraHn3Mbl HCHOJIb30BaHbl AJIS BapKu nuBa. [lpyrue
OIIPEeNIEJITIOT Hauaslo OMOTEXHOJIOIMH KaK IOSIBJICHHE
METO/OB, TMO3BOJISTIOIINX HCCJIEAOBATEISIM TOYHO Ma-
HUITyJIMPOBAaTh '€HAMHM U NEpefaBaTh X OT OJHOTO
opranu3sma K apyromy. HacTtymsienne 3Toii 3pbl oTMeue-
HO OTKPBITHEM CTPYKTYPBI 1€30KCHPHOOHYKJICHHOBOI
kucaotel (JHK) B 1950-e¢ romer. I'ennl cocrost nz JHK
U BBIpa’KaroTcs B OeJIKax, KOTOPbIE YUacTBYIOT B XHMH-
UYECKHX PEeaKkUUsX ¥ 00pa3yloT CTPYKTYpbI, NIPHAAIOIIIE
HaM ompeaesieHHble uepTol. B 1970-¢ yueHble OTKpbLIM
U UCHOJIb30BaJIH CHJTy NPHPOAHBIX «HOXKHHI» — OEJIKOB,
Ha3bIBaeMBbIX (DEpMEHTaMH PECTPUKLHHU, — [JI y[asie-
HHSI ONPE/ICJICHHOrO I'eHa W3 OJHOr'O THIA OpPraHW3Ma
U MOMEILECHHUST €r0 B POJACTBEHHBIE NJTM HE CBSI3aHHbBIE
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C HUM opranu3Mbl. Tak poauIach TEXHOJIOTHS PEKOM-
ounanTHbix [THK, KOTOpYyI0 GOJIBILIMHCTBO 9KCHEPTOB
ceiiyac MMEHYeT COBPEMEHHOH OMOTEXHOJIOTUEH.

[TunoHepbl OMOTEXHOJIOTMH HE MOTJIM NPeayCMOTpPETh
HAILMX HBIHEIIHUX CIHOCOOHOCTEH CO3[aBaTh PACTCHHUS,
CTOlKHE K 3a00JIeBaHUSM, KMBOTHBIX, HAFOIIUX B
CBOEM MOJIOKE JICKapCTBa, M MaJible YaCTHIbI, HALC-
JICHHBIE HA YHUYTOXKEHHE PaKkoBBbIX KJeToK. OmHaKo
OMOTEXHOJIOTUST — 3TO HE MPOCTO WHXKEHEPHs, a elle U
Ha0Op MHCTPYMEHTOB, MO3BOJISIFOLMX NOHUMATh OUOJIO-
ruyeckue cucrembl. Ha 3Tux MHCTpyMeHTax OCHOBaHa
FeHOMHKA — HayKa O reHax u ux pyskmusax. C nomo-
L[bK0 OMOTEXHOJIOTUH MbI ONMPEACIIN/IN NOCICAOBATE Ib-
HOCTb, HHBIMU CJIOBAMHU CEKBEHHPOBaJIM, BECh HAOOP
TeHOB U151 JIFO/Ieil M HECKOJIBKUX JPYT'HX OpPraHH3MOB.
I'eHomHast uH(OpPMALKST IOMOraeT HAaM TOYHEE OLCHH-
BaTh YEPThl CXOACTBA U Pa3/IM4Msi MEXKAY OpraHu3Ma-
MU ¥ JIFOAbMH, TOHUMATh U JICUHTHh 3a00JICBAHUS, U
JaXKe OCYLIECTBJIATh aJanTalyio JICUeHUs] K HyXKaaM
KOHKPETHOT'O OO0JIBHOTO.

BuorexHoJiorusi, Kak ¥ Jirodast Apyrasi TEXHOJIOTHS,
cyliecTByeT He B Bakyyme. OHa 00ycJIOBJIeHa ycu-
JIMSIMH JTFOJIEH M MOJABEPKEHA BJIMSIHUIO COLMAJIBHOM,
KYJIbTYPHOH M NMOJIUTUYECKOI 00cTaHOBKH. OOLIECTBO
IBHXKET U PEryJIMpyeT TEXHOJIOTHIO, MBITASICh CBECTH K
MHUHHMYMY €€ HE[OCTaTKH U MaKCHMaJIbHO yBEJIMYHUTH
BBIFOJbl. MHOrME NpeaCcTaBUTE TOYHBIX HAayK Mpea-
HoYJIM OBl CTPOroe pasrpaHUyYeHHe MEXKIy COLMAJIBHO-
STHUYECKHMH M Hay4HO-TeXHHYeCKHMMH Bompocamu. He-
JABHSSI NOJIEMHKA BOKPYT HUCHOJIb30BaHUSI OPraHU3MOB,
CO3[aHHBIX METOAAMU I'€HHOI MHKEHEepHH, B MULIY U
B CEJIbCKOM XO3SICTBE MOKa3aJia, YTO 3Ta FPaHHLA HE
ouYeHb sicHa. Hasmmio He TOJIbKO cooOpazeHus Oe3omac-
HOCTH B CBSI3M ¢ MOAUUIMPOBAHHBIMH T'CHHOI HHXKeE-
HepHell OpraHu3MaMH, HO U KYJIbTYPHbIE Pa3Jiiuus B
OTHOLIECHUH K 3TUM MPOAYKTaM.

-

MnacTukoBble rpaHybl, M3roTOBNEHHbIE U3 KYKYPY3bl, BbIChINAOT-
cAa B 6nono.

BasxHyro poJib WrpaeT TakXKe MeKIyHapOIHbIN
KOHTEKCT Pa3BUTUS TEXHOJIOTHil, KOTOPBI CJIeqyeT
yUUTBIBaTh. BUOTEXHOJIOTUSI — HE MaHaues! AJIsl peLie-
HUST TJ100aJTbHBIX MPOOJIEM, @ MHCTPYMEHT, CYJISILIUI
00JIbLIIME NEePCHEeKTHBBI MPU €ro MPaBUJIBHOM HCIOJIb30-
BaHuu. C IpYroii CTOpPOHBI, €CTb COLMAJIbHbIE CUCTEMBI,
NIO/IBEPZKEHHbIC BJIMSIHUIO HOBBIX TEXHOJIOTHWH, U Omace-
HUSI B CBSI3M C YCHJIGHHEM pa3pbiBa MeXKay OOraTbIMU
¥ OeHBIMH, €CJIM TEXHOJIOTUSI He OyAeT AOCTYNHa BCEM
cJiosiM obiectBa. C yuyeToM 3TOr0 KOHTEKCTa B IaHHOM
CTaThe PacCMATPUBAIOTCSI HECKOJIBKO TJI00AJIbHBIX MPO-
0J1eM M aHAJIM3UPYETCSl TO, KaK MOJKHO CHCTeMaTHyec-
KH HCMOJIb30BaTh OMOTEXHOJIOTHIO, UTOOBI Pa3peLIUTh
MX CHpaBel/IMBbIM 00pa3oM.

NMPOBJIEMA 3HEPIM, U3BMEHEHUE
KIMMMATA N OKPY>KAIOLLIAA CPEIA

Hckonaemble BUOBI TOMJIMBA MPEACTABJISIFOT COOOIl
KOHEUHBIIl HEPropecypc, U Mbl TPaTUM HX ObICTpeEe,
YeM Mpupoaa MOXKET HX MOHOJIHATh. buorexHnosorus
MOJKET CBI'PaTh CBOI POJIb B HCMOJIb30BaHUU 00JIb-
ero oobeMa BO30OHOBJISIEMbIX HCTOUHUKOB SHEPIUH.
Hanpumep, sHeprust 6uomMacchl — HEUTpPaAJIbHBIN 11O
OTHOILIGHHUIO K YrJIEPOAY HCTOYHMK JHEPIUH, MOCKOJIbKY
pacTeHusi, B KOHEUHOM cyeTe, 3a0uparoT u3 arMocde-
PBI CTOJIBKO K€ YrJIepoaa, CKOJIbKO B Hee BbIOpachl-
BaroT. MccrienoBaresn co3matoT 6oJiee KaueCTBEHHbIC
LIeJUTI0J1a3bl — (PEPMEHTBI, CIIOCOOHBIE Npeodpa30BaTh
pacTuTesIbHBII MaTepuasl B OMOJIOTMUECKOE TOMJIMBO, B
TOM 4YHCJIe 9TaHOJ1. boJsiee KauecTBeHHbIE LEJITI0J1a3blI
B UTOre MpHUBEAYT K dKOHOMHUECKH Oosiee 3pdeKTuB-
HOMY NPOU3BOACTBY YCTOIUHMBBIX OHOIHEPreTHYECKHX
NPOAYKTOB.

HexkoTopble cuuTaroT, 4To U3MEHEHHe KJMMaTta OKa-
JKeT HauboJiee CHUJIbHOE BO3ACHCTBUE HA MaJIOUMYILMX,
y KOTOPBIX HET PeCypcoB [JIsl MepeMEeLIeHHs UJTH aaar-
TaluK B CJIyyae CTUXMUIHBIX OCOCTBHIl MM M3MEHEHUs
ycJioBuil cyuiecTBoBaHusI. Ilepexon K oHepruu Ouomac-
CBbl HE TOJIBKO OKa3aJl Obl MOJIOKUTEIbHOE BO3ACUCTBHUE
Ha OKPYZKaloLIYyI0 CpedAy - OH MOr Obl TakxKe obecre-
YUTh SKOHOMHYECKOE Pa3BHTHE B CEJIbCKUX OOLIMHAX
no BceMy mupy. Kpectbsine Morsim Gbl BbIpaluBaTh
CEeJIbCKOXO3SIUCTBEHHbIE KYJIBTYPBbI 151 YAOBJIETBOpE-
HUSI CBOUX MOTPeOHOCTEN B MuIlE, KOPMax U SHEPruH.
OpHAaKO OHM [JOJIKHBI MMETh AOCTYN K TEXHOJIOTHH,
NO3BOJISIIOLLEH mepepabaTbiBaTh Onomaccy. BHeapsrs
TaKHe TEXHOJIOTMH B CEJIbCKOH MECTHOCTH M CO3aBaTh
BO3MOZKHOCTH AJISI UX MCIOJIb30BaHUS OyOeT TPyIOHO.

Hdpyrue npuMepbl MPUMEHEHHsI OMOTEXHOJIOTHH B
SHEpreTHKe U OXpaHe OKpYyzKarowlell cpedbl BKIIHOYAIOT
B ce0sl MUKPOOPraHMU3Mbl, CO31aHHbIE METOAAMH T'€HHOM
MHKEHEPUH AJ1S1 TIOJTyUeHHs] BOOOPOAA U3 OPraHMYeCKHX
OTXOJOB, PACTEHHsI [IJISI MPOM3BOACTBA OMOJIOTMYECKU
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paszJiaraeMbIX MOJIMMEPOB, MOJIEKYJISIPHbIE MAIlUHBI,
OCHOBAHHBIC HaA paCTI/ITeJ'lebIX q)OTOCI/IHTeTI/I‘-IeCKI/IX
Oeskax, OJ1s UCMOJIb30BaHUSI COJIHEUHOI dHepruu, Oak-
TEPUH, CUHTE3UPOBAHHBIE [JI PACILENJIEHUS] BELIECTB,
3arpsI3HSIOLMX OKPYXKAIOIIYI0 Cpeay, i OMOOAaTUHKH,
pa3paboTaHHble A1l OBICTPOro OOHAPYZKEHHUS BPEIHBIX
3arpsI3HSIOIINX BEIIECTB B OKpYyzKaromei cpeme. DKO0J10-
THUYCCKUEC l'[pI/IJ'IO)KeHI/ISI 6I/IOTCXHOJ'[OFI/II/I qyacTo yl'chKaI'OT-
Cq M3 BHIOY U HEOOCTATOYHO (DHHAHCHPYIOTCS, OJHAKO
noa/ep KaHne XKIU3HECHOCOOHOCTH Hallled TJIaHeThl Ha
doHe pocTa HacesieHHsI — BOMPOC MEPBOCTENICHHON
Ba’KHOCTH.

CEJIbCKOE XO3ANCTBO, KAYECTBO
NnPOOOBOJIbCTBUA U BESONACHOCTb

buoTrexHosiorus 3apoausiach B NMUIIEBOI MPOMBILI-
JIEHHOCTH U CE€JIbCKOM Xo3siiicTBe. Hampumep, meto-
JaMU FeHHOH MHKEHEpHU BBIBOASITCS XJIOMNOK, COS,
KyKypy3a W ApYrue KyJIbTYpbl, cOOepxKalme OeJIKH U3
Gakrepun Bacillus thuringiensis (Bt), KoTopble 3aliu-
IIAIOT UX OT HaceKOMbIX-BpeauTeJsieil. Ky ibTyphl Ha
OCHOBE B? IMIMPOKO BBIPAIIUBAIOTCS BO MHOTUX CTpa-
Hax. KynbpTuBauus Br-xsonka B Kurae 3HaUNTEIbHO
COKpaTHJIa MPUMEHEHHE XUMUYECKHX IMECTHLHUIOB,
ONMacHbIX AJIS 3[0POBbS JIFOACH, YTO HIAET Ha MOJIb3Y
3eMJIEEIbLAM.

C ngpyroil CTOpOHBI, B CBSI3U C KyJIbTYpaMH Ha OCHO-
Be Bt Bo3Hukaror u onacenusi. Kykypyssslit copt «Crap-
JIuHK» ¢ Bt Ob11 yrBepxKAeH B CoennHennbix IllTarax
TOJIKO B KaueCTBE KOPMOBOI'O H3-3a OMACEHHN, UTO
OH MOXKET BBbI3BIBATb aJlJIEPruro y uyesioBeka. OgHaKo
CO BPEMEHEM OH 3arpsi3HUJI HEKOTOPbIE UCHOJIb3yeMble
B MUILY U3Ae/usI U3 KyKypy3bl. KpoMe Toro, reHbt
0esIKoB Bt OblI 0OHAapy’KeHbl B MEKCHKAHCKHX COpTax
KyKypy3bl, X0TsI B MeKkcuke AeHCTBYET MOpAaTOpUi Ha
BbIpalllBaHUE KYKYpy3bl ¢ Bf. DTO 3arpsi3HEHHE BbI3Ba-
JI0 03a00YEHHOCTD, OCKOJIBKY MeKCHKa CJTyZKHT Ieor-
pacduuecKiuM LEHTPOM Pa3HO00pasust KyKypys3bl, U MHO-
THe XOTSIT COXPAHUTb B HEMPHKOCHOBEHHOCTH MECTHBIE
COpTa MO KYJIbTYPHBIM H arpOHOMHYECKUM NPUYUHAM.
IToaToMy, 4TOOBI MOKUHATH MJIOABI T'€HHOH WHXKEHEepUH
B PacTEHHEBOJCTBE, BaXKHO HaJla’KUBaTb XOPOLINE MEXK-
JOYHapOOHBbIE PEKUMBbI OMOJIOrHYECKOil 5e30MacHOCTH,
MO3BOJIsIFOILME M30eraTh HeyJauu B Oyayliem u OoJiee
YBEPEHHO UCIOJIb30BATb 3TH KYJIbTYPBI.

bosiee 3q0poBast 1 nuTaTesIbHAS MMILA TaKXKe CO3[a-
eTCsl C MOMOILBI0 GuorexHoJiornu. Hanpumep, yucsio
JIIOJeH, CTpajaroIiX OT HEAOCTaTKa BUTaMMHA A,
npesbimiaeT 100 MUTH. YesioBeK. DTOT HEOOCTATOK BBI3BI-
BaeT COTHH ThICSY CJlydaeB cjienotsl. McciiegoBaTesm
CO3/aJIu COPT puca, CoAep Kalluuii MeTaboMYecKuii
NPENIIECTBEHHIK BHTaMHUHA A. DTOT «30JI0TOH pUC»
Pa3BOOUTCS C MECTHBIMU COPTAMHU [JISI YCUJIEHUSI €ro

POCTOBBIX CBOHCTB B Pa3BHBAIOLIMXCS CTpaHax. UTOOBI
OBIJI0 MOXKHO OECHJIATHO PaclpoOCTPaHSATh 3TOT PUC Cpe-
I KPECThsIH-3eMJIe[IeJIbLIEB, MPEOI0JICHbI Mperpaasl B
YyacTu cOOJIIOJIeHHsI 3aKOHOB O MpaBaxX Ha MHTEJIJIEKTY-
aJIbHYI0 COOCTBEHHOCTb. DTO OCOOSHHO Ba’KHO, HOTOMY
YTO B NPOTHUBHOM CJIy4ae BHEAPEHHIO HOBOTO COpPTA
NpensITCTBOBasIa Obl BBICOKAsi CTOMMOCTb ceMsiH. Mccute-
JI0BATEJIM CO3[al0T APYIrHe KYyJIbTYpPhl C MOBBILIEHHBIM
coepzKaHUEM 2KeJie3a, BuTamuHa E, OCHOBHBIX aMUHO-
KHCJIOT U 00Jiee MOJIE3HBIX Macel.

B Oynyuem mMoryTt okas3aTbcsl MOJIE3HBIMH JONOJI-
HUTEJIbHbIC MPUJIO2KEHUST 6I/IOTCXHOJ'IOFI/II/I B l'lHIIleBOﬁ
HNPOMBIILIJIEHHOCTH U CEJIbCKOM Xo3siicTBe. IIporpam-
ma OOH no oxpyzXKarouei cpee cuuTaeT BTOPOH MO
3HAYNMOCTH 9KOJIOTHYECKOi npodsieMoii 21-oro Beka
- [OCJIe U3MEHEeHUsI KJiuMaTa — Ae(HUIMT NPecHOH
Boabl. CToliKMe K 3acyXaM M 3aCOJIEHHIO CEJIbCKOXO-
35IICTBEHHDBIE KYJIbTYpPbI, aJalTHPOBAHHbIC [JISI pPa3BH-
BarOLIUXCA CTpaH, MOI'JIA 6]3] SHAYUTEJIbHO YKPENUTh
MPOOOBOJIBCTBEHHYIO 0€30MacHOCTh B paiiOHax, rae
COUeTaHHE CTHXUIHBIX OCOCTBHIl M MAaJIONJIOAOPOAHBIX
3eMeJsib BpeMsI OT BPeMEHH 00513aTe/IbHO MPHBOOUT K
roJjiony. biaromapsi reHoMuKe U COBPEMEHHOH OHOTeX-
HOJIOIMH, MbI l'IpI/I6J'II/I)KaeMC$[ K NMOHMMAaHHIKO, BBISBJIC-
HUIO ¥ CO3[aHUIO MHOTHX Y€pT, ONpeaesITIOLMX NoTped-
JICHHE BOABI M COJIM Y PACTEHHIL.

dAMMW/AV/ Leduel vask]

MaumeHT noasepraeTcA reHHon Tepanuu.

300POBbE U MEOULIMHA

Jlronn Gosiee 3HAKOMBI ¢ MEAUUNHCKUMHU TPHIIO-
XKeHusamu onorexnoJiornd. CTBOJIOBBIE KJIETKH U
KJIOHHPOBAHUE 3aHSIJIM BeCbMa 3aMETHOE MECTO B
HAIIMOHAJIPHON M MeKayHapoaHoil mosmruke. CTBOJIO-
BbIE KJIETKH - 3TO (POPMHPYIOLIHMECSI B OPraHu3Me Ha
PaHHHX CTaOgMsIX KJIETKH, KOTOpbIE, pa3BUBASICh, CTAHO-
BSITCSI Pa3JIMUHbIMU TKaHSIMHU. OHH yCHELIHO 3aMeHsI-
IOT WJIH PEMOHTUPYIOT MOBPEXKICHHYIO TKaHb HA JKH-
BOTHBIX MOJEJISIX U CYJIST OOJIbLINE MEPCHEKTUBbI B
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JIeUYeHNH TaKux 3a00JIeBaHUIl YesIoBeKa, KaK 0O0JIe3Hb
Aumprreiivepa n nuader. XoTs MOOaBJISIONIEe OOJTb-
IIMHCTBO JIIOJEH COTJIACHO, YTO KJIOHUPOBAHUE IJISI
BOCIIPOM3BOACTBA JIFOAEH (PEeNpOayKTHBHOE KJIOHHPOBA-
HHE) HEeNPHEMJIEMO, TEPaNeBTHUECKOE KJIOHHPOBAHUE,
Ipy KOTOPOM TIpOLecC KJIOHUPOBAHUS HCHOJIb3YETCS
TOJIBKO [JIs1 ¢OOpa CTBOJIOBBIX KJIETOK, rOpsSY0 00-
cyxpnaetcsl. TepaneBTuyeckoe KJIOHHPOBAaHHE MOZKET
00ecrneunTh CTBOJIOBBIE KJIETKH, HACAJIbHO MOAXOMS-
K€ MAUUeHTy, YTO CBOJUT K MHHUMYMY CEpPbE3HBIN
PHCK, CBSI3aHHBII C OTTOpPKEHHEM TKaHEH. DTH MeTo-
OBl OYEHb NepcneKTHBHBI. OHAKO CBS3aHHBIE C HUMHU
3THUYECKHE, KYJIbTYPHbIE U MOJUTUYECKHE MPOOJIEeMBI
OyOyT NpOaoJIKaTh 3aHUMATh YUYEHBIX M MOJIMTHKOB B
0003pHEMOM OyIyIIEM.

(DyHOaMeHTaJIbHOE MEIUIMHCKOE MPUJIOKEHHe OHo-
TEXHOJIOTHH — OTKpbITHE JieKapcTB. HaumHast ¢ mpeBHuX
BpPEMEH, JIFON HaXOIUJIN JIEKapcTBa B NPHPOAE METO-
oM 1pod u ommook. Ceiluac reHOMHUKA U TapasljieIb-
Has efl 00J1acTh, KOTOpast H3ydaeT OCJIKH — MPOTEOMH-
Ka - TO3BOJITIOT HAM OTKpBIBAaTh JieKapcTBa OoJiee
IeJIeHapaBJICHHO. ABTOMATH3aLKsI MPod OHOXUMHUYEC-
KOr'0 CBSI3bIBAHHS B MaJIblX UHMIAX, HA3bIBAEMbBIX MUK-
pOMaTpHIAMH, NO3BOJISIET YUYEHBIM 32 OYeHb KOPOTKOE
BpeMSI COPTHPOBATD TBICSTYH XUMHUECKUX COEIMHEHHI
1o ux 3HEKTUBHOCTH NPOTUB OEJIKOB, BBI3BIBAIOLINX
3a00J1eBaHusI. DTOT BBICOKOMPOM3BOIUTEJIbHBIH OTOOD
ObL7T OBl HEBO3MOXKEH 0€3 MHOI'OJIETHHX CEPbE3HBIX
MHBECTULHMH B (DyHOAMEHTAJIbHBIE UCCJICAOBAHUS 110
OMOTEXHOJIOTHH.

AHaJM3UpysT MEKPOMATPHULbI, MOXKHO OBICTPO H3Me-
PUTb aKTUBHOCTb TBHICSY T'€HOB. MHOrue mcciienoBaTes
UCIHOJIb3YIOT 3TOT HHCTPYMEHT [UIS ONpEeesIeHUs paH-
Hell FeHHOH aKTHBHOCTH, KOT/a JIFOAH MH(PULIUPYIOTCS
naToreHamu. B Oyaymem OymyT pa3padoTaHbl ObICTpBIC
HEXHPYpPrudecKue MpoBEpKH, OCOOCHHO Ba’KHbIE NPH
MH(EKIHsIX, KOraa HeoOXOONMO HEMEAJICHHOE JICUCHHE,
YTOOB!I COKPAaTHTb MX PACIPOCTPAHEHHE M CNACTH JKHU3Hb
JIFOISIM, B TOM YHCJIE NPpU HH(EKUUSIX BCJISACTBUE OHO-
JIOTHYECKHX TepaKkToB. Pa3padaThIBaroTCs] HAHOOATYNKH
u3 yacTtul, Kotopble npuMmepHo B 50 000 pa3 meHblue
OUaMeTpa YeJI0BEYECKOro BOJIOCA, [JIS ONpPENesICHHS
0€JIKOBOH U M'eHHOH 3KCIPECCHH B OTAEJIbHBIX KJIETKaX
OpraHu3Ma, 4To MO3BOJISICT OLEHUBATH 3HOPOBbE KJIe-
TOK Ha paHHUX CTaausx 3abosieBanus. IIpaBuTesibcTBO
CIIIA TpaTUT MUJIJIMOHBI J0JIJIAPOB HA HAHOOATYHUKH,
KOTOpbIe MOKHO IIOMEIaTh B KPOBb ACTPOHABTOB [JIST
MOCTOSIHHOI'O MOHHTOPHHI'Aa UX MOABEPKEHHOCTH BO3-
OEHCTBII0 KOCMHUYECKON paafaiiy.

Eme oaHO mepcnekTHBHOE HampaBJjIeHHE — TeHHast
Tepanus, MpH KOTOPOH I'eHbl BBOASTCS B 3a00JIeBLINE
OpraHbl WJIM TKaHH OpPraHM3Ma IS MPEOJOJICHUST Me-
TabOJIMUECKOro AeuyTa WM HHOro 3a00JIeBaHuS.
[Tpumenenne BUPYCOB OIS JOCTaBKH I'€HOB OKa3aJIoCh

MwuHunaTtopHoe yCTpOI;ICTBO AnA nepecagkn ceTyaTku.

PHUCKOBaHHBIM [JISI 3I0POBbSI JIFOJEH, TaK YTO OIBITHI
¢ 3TuMH BUpycamu cropHbl. CoeMHEeHne HaHOTEXHOJIO-
ruu ¢ OMOTexHoJsIorHel odecneunT 6oJiee Ge30macHbIe
METOMbI JOCTAaBKH I'€HOB, HE OCHOBAHHBIC HA BHpYCaXx.
XUMHYECKH CHHTE3HPOBAHHbIE HAHOYACTHILBI, HECYIIIUE
T'eHbl HJIM TpEenapaThbl HEMOCPEACTBEHHO B MOPa’KEHHbIC
KJIETKH, B HACTOSIILIEE BPEMSI HCIIBITHIBAIOTCS HA JKUBOT-
HBIX.

buotexHosI0rNsT TaKKe MrpaeT BaXKHYI POJib B
npodusIakTHKE 3a00JIeBaHNi. BakuyHbI, MOJTy4YeHHbIC
metomamu pekomOuHaHTHBIX [THK, 00bruHO OGe3omacHee
TPaJNLUOHHBIX BAaKIMH, MOCKOJIBKY OHH COAEPIKAT H30-
JIMPOBaHHbIE BUPYCHbIE MJIM OaKTepHaJIbHbIE OCJIKH, a
He yOuTbIe NN OCJabJIeHHBIE O0JIC3HETBOPHBIE BEILECT-
Ba. OMHAaKO MHOTMM JKHUTEJISIM Pa3BHBAIOLINXCS CTPaH
HEOCTYIHBI BOOOIIE HUKAKHE BAaKLHHBI, HE TOBOPSI
yKe O TMOJTyUYeHHBIX C MOMOIIBI OHOTeXHOJIOrnl. B Ha-
crosiiiee BpeMs OOJIBIIMHCTBO BaKIWH TpeOyeT XpaHe-
HHS NIPY HU3KUX TEMIEpaTypax M MpodeccHOHaIbHOrO
UHBEKLMOHHOTO BBeAeHus. IloaTromy nccsiegoBaTesu
paboTaroT Haa TeHETUYECKN MOIU(UIIPOBAHHBIMU
pacTeHHsIMH AJ1 mpueMa BakKiuH ¢ mumeil. CTonMocThb
NepOpasIbHO BBOAUMON BaKLMHBI PACTUTEJIBHOIO MPO-
HCXOK/ICHUSI IPOTHB rematura B, mo omneHke, cocras-
JISIeT OAHY IIECTYIO CTOMMOCTH NPUMEHSIEMBIX celdac
BakluH OT rematuta B. JlocTaTOuyHOE KOJIMYECTBO
aHTUIeHa A1 IMMYHH3alUi BCEX T'PYIHBIX AETeH B
MHpPE KaXKIblil O MOXKHO BBIPACTHTb MPHOJTU3HTETb-
HO Ha 80 rekrtapax 3emum. OOHAKO, KaK U B CJIydae C
Bt-xynbTypamu, BO3HHKAIOT OMACeHHS U B CBSI3H C dap-
MaLEBTHYECKUMHU KYJIbTYPaMH, MMOCKOJIBKY BO3MOXKHO
UX TEPEKPECTHOE ONBIJICHHE C MPOJIOBOJIbCTBCHHBIMU
KyJIbTypamu B mojie. OCOOEHHO BazKHO CO3HATh PEXKU-
MBI OHOJIOTHYECKON ©€30MacHOCTH, MPU KOTOPBIX JIHOO
UCHOJIb3YIOTCS KYJIbTYPBI, y KOTOPBIX HET MEPEKPECTHO-
ro ONBUJICHUS (HampuMep, MYKCKHE CTepUJIbHBIC), JTNOO
¢apmaneBTHUECKNE KYJIbTYPbl H30JMPYIOTCS (Hampu-
Mep, B MapHHUKaX).

O-xypHaa CIIA
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BA>XHEWLLUE MPOBJIEMbI, KOTOPbIE
NPEAOCTOUT PELLUUTD

[NopazutesibHO, UTO psII MPUBEOCHHBIX BBIIIE NMpUMe-
POB OTHOCHTCS K JleKj1apauyu ThICSTYEIeTHSI — COTJla-
IICHUIO O TPEOIOJICHNH OeIHOCTH, SKOHOMHUECKOM pa3-
BUTHH M OXpaHe OKPYZKalolleHd cpeabl, MOANNCAHHOMY B
2000 romy 6osiee uem 170 crpanamu. U Bce ke Hayka
U TEXHUKa PEKO YBSI3bIBAIOTCS C MEKIyHapOIHBIMU
HporpaMMaMHi, OPHEHTHPOBAHHBIMH Ha COLMAJIBHO-
9KOHOMHUECKOE pa3BUTHE. [lOCTUTHYT 3HAYNTEJIbHBIN
HpOorpecc Ha MyTH K LEeJISIM, NOCTaBJICHHBIM B [leKkJiapa-
UM THICSUEJICTHS, TAKMM KaK COKpalleHue OeqHOCTH,
pa3BUTHE HA4aJIbHOIO OOPa30BaHMS U PaBEHCTBA MEXK-
Iy TOJIaM¥, CHHJKEHHE AETCKOi cmepTHocTu. OfgHaKo
MEHBIINI Nporpecc HabJIrogaeTcss B 00J1acTH OOpbOBI C
rJ100aJTbHBIMH 3200JIEBAaHUSIMH M YKPETJICHUH YCTOM-
YMBOCTH OKpyzKaromeil cpeasl. B permennn atux 3amav
CBOIO POJIb MOZKET CBhI'PAaTh OMOTEXHOJIOTHSI.

WuBecTHinM B HAyKy W TEXHHKY, OCYLIECTBJISIEMbIE
JIF00OH CTpaHOH, B KOHEUHOM CYeTe, NPUHECYT 9KOHOMHU-
yeckue moapl. OAHAKO CTOJTb 7K€ BasKHbI MHBECTULHH
B pelIeHHE COLMAJIbHBIX, MOJMTHYECKHX, KYJIbTYPHBIX
1 9THHYECKHX NpPOOJIEM, CBSI3aHHBIX C NPHMMEHEHHEM
6norexHostornu. CyLecTBYIOT XOpOIINe BO3MOIKHOC-
TH HaJIadUTh OTKPBITHIN OHAJIOr MO TaKUM BOMPOCAM.
B03MOZKHO, MBI HUKOr[Ja HE JOCTUTHEM COTJIACHS IO
HEKOTOPBbIM 00J1aCTSIM NPUMEHEHUS] OMOTEXHOJIOTHH,
TaKUM KaK TepaneBTHYECKOe KJIOHHPOBAaHHE, HO OHAJIOT
MO3BOJISIET JIyYIle MOHSTDH B3MJISLABI APYr Opyra U
yYBa’KEHHEM OTHECTHCh K HAaIllUM Pa3HOTJIACHSM.

MpbI HE OOJIKHBI MPUHUKATH MOTEHUUAJIBHBIA PUCK
OMOTEXHOJIOTUH /151 3I0POBbSI U OKPYZKAIOLIEeH Cpempl.
Hapo duHaHCHpOBaTh MCCJICOOBAHUS MO 3TUM MPOOJIe-
MaM, MPOBOAUMbBIE HE3ABUCHMBIMU OpPraHU3ALUSIMU.
Crnenyer ONTUMU3UPOBAThH CHCTEMBI PEryJIMPOBAHHUS,
YTOOBI OHM OBLJIN [EHCTBEHHBIMH, 9((PEKTUBHBIMU 1
Npo3pavHbIMU. B HacTosiee BpeMs elle Majio CTUMY-
JIOB AJ151 HE3aBHCUMOI'0 UCCJIEAOBAHUSI HOPMATHBHBIX
CHCTEM U TOJIUTHKH PEryJIMPOBAHUS.

Hakonen, HaM HEOOXOOUMO BKJIa[bIBATh CPEACTBA
B TEXHOJIOTUH, OPUEHTHPOBAHHbIE HA OKa3aHUE MOMOLLH
Pa3BUBAIOLLUMCS CTPaHaM U HapalluBaHHE MECTHOr'O
NOTEHIMAJIa Yepe3 oOpa30BaHKe, MOATOTOBKY KaapOB U
COJIeiiCTBUE B BOMPOCaX MHTEJJICKTYaJIbBHOW COOCTBCH-
HoCTH. MHBeCTHIMH B OGHOTEXHOJIOTHIO, B OCHOBHOM,
JICJIAl0TCS. B Pa3BUTHIX CTPaHAX U B MPOIYKTHI, 00eE-
maronme (hUHAHCOBYHO oTaauy. Takas HanpaBJIEHHOCTD
€CTEeCTBEHHa AJIsS YaCTHOr'O CEKTOpa, HO HyXKHa OoJiee
mupoKas nporpaMma. IIpaBuTesibCTBa U Apyrue opra-
HHU3alUH OOJIKHBI MOAKJIFOYATbCS U [1eJ1aTh UHBECTULIUU
Pa3BUBAIOLLUXCS CTpPaHax, a TaKXkKe B MCCJIEIOBaHUS
U pa3pabOTKH, KOTOpble MOT'YT NPHHECTH MOJIb3Y
aTUM cTpaHaM. Ecom riiy6xke MoHMMaTh COLMasIbHbIN
KOHTEKCT OMOTEXHOJIOTMH M MONBITATHCS PELIUTH CY-
IIECTBYOIIKE MPOOJIEMBI, MOXKHO MPOJIOXKHUTh NMyTh K
OyayluemMy, B KOTOPOM OHOTEXHOJIOTHSI UCHOJIb3YEeTCS
OTBETCTBEHHO, Ha 0JIaro BCceX CTPaH U BCeX JIOACH. W

Mnuenus, evickasvisaemble 6 IMoii Cmamve, He 0053aMebHO OMPadiCca-
10m MouKy 3peHus uaiu noaumuky npasumenscmea CILIA.
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XUMUYECKAA PEAKIIUA JJIA BUOTEXHOJIOI'NUA:
HoGenesckas npemus 3a 2005 ron

Mlepun Ilennepun

B sToM rogy B3opsl KoposieBckoit akagemMun
Hayk [lIBermu mpuBJIeKJIa XUMHYECKasT PEaKUUs C
00JIPIIMM KOMMEPUYECKIM MOTEHIHAJIOM B (hapMareB-
THKE, OMOTEXHOJIOTHH ¥ NHIIEBOH MPOMBIIIJICHHOCTH.
Axanemus npucynnia HobeseBckyro mpemmro 2005
rofa Mo XUMHUU TPEM YUYeHBIM — aMepHKaHiam Po-
oepry ['padocy u Puuapny lpoky u dparnysy Uy
[ToBeHy - 3a co3maHyNe peakuyud, KOTOpasi ONTHMH3H-
pyeT pa3paboTKy M MPOMBILIIJIEHHOE IPON3BOICTBO
OMOMHZKEHEPHBIX MPENapaToB, MJIACTMACC H OPYTHX
MAaTEpHaJsIoB, MO3BOJISSI CEJIATh TaKOE MPOU3BOACT-
BO MEHEE JOPOrOCTOSILIUM H 00Jiee 3KOJIOrHIECKH
YHCTBIM.

«Peakmyst oOMeHa — BaXKHOE OpyXKHE B OXOTE 32
HOBBIMH TIpENapaTaMu AJIST JIYCHUS MHOTHX OCHOB-
HBIX 3a00JIEBaHMl B MHUpe», — yKasaya KopoJiesckas
akamemust Hayk IlIBermu, OOBSIBIISSI O Harpame.
Pabora HOOEIEBCKHX JlaypeaToB, OTMETHJIA OHA, I10-
MOZKET HCCJIeIOBATEJISIM B UX YCHJIASIX N0 CO3IAHUIO
OMOTEXHOJIOTHYECKUX JIEKAPCTB IJIs1 OOPHOBI C TaKH-
MU 3200JIEBaHUSIMH, KaK OaKTepHaJIbHbIE MH(EKIHH,
renatuT C, pak, 60J1e3Hb AJibLreliMepa, CHHIPOM
JlayHa, oCTE€ONnopo3, apTpHUT, BOCHAJIeHNE, (pHOpo3 n
BUY/CITU/.

Pazpaborannas ['pa66com, Illpokom u IlloBeHOM
peakUus Ha3bIBACTCS «0JIC(PHHOBBIM» 0OMeHOM. OJie-
(UHOBBI OOMEH HAUMHAETCS C YrJICPOOHOH LEMOYKN
C BOIHON CBSI3BIO YIJICPOA-YIJICPOd, KOTOPYHO OOBIU-
HO TPYHOHO pa3opBatb. JloOaBJisieTcsl cnenuasbHbIN
KaTaJiM3aTop — BEUIECTBO, KOTOPOE MOBBIMIAET CKO-
POCTh peakiuH, HO HE MOrJIOMAETCs B MpOLEecce, — C
JIBOWHOHN CBSI3BIO YIJlepoA-MeTasl. B xome peakuymn
BCE 3JIEMEHTBI YIJICPOJHON LEMOYKH M KaTaJM3aTop
00BEMHSIIOTCS, 00pa3ysl €OUHOE KOJIbLO. 3aTeM 3TO
KOJIBLIO Pa3phIBACTCS, M aTOM YIJIepoJa W3 JIBOHHON
CBSI3H YIJIEPOA-METAJIJT MEHSIETCSI MECTaMHt C aTo-

MOM YTJIEpOAa U3 ABOMHOHN CBSI3U YIJIEPOA-YIJIEPOA.
B urore mosiy4yaroTcsi 1Ba BEIIECTBA — HOBOE XHMHU-
YECKOE COCAWHEHNE M MOANUIMPOBAHHBIH KaTaJm3a-
Top. CHHTE3 3TOr0 HOBOTO COECOWHEHHUS JIIOOBIM IpY-
UM CIIOCOOOM OBLT OBl OUEHb CJIOZKEH M MOTPeOOBaJI
OBI TOpa3mo OO0JIBIIE MPOMEKYTOUHBIX PEaKIHil.

«J1711 OTKPBITHSI peakLuy OOMEHa Haao OBLIIO
HalTH CIOCOOBI OYEHb JIEKO Pa30pBaTh CBSI3U (yrJie-
POA-yrjiepod) M NEPECTPOUTDH HX NMPU OYEHb MSTKHX
yCJIOBHSX», — roBopuT Yapsp3 Keiich, mpodeccop
XUMHIN B BHCKOHCHHCKOM yHHBEPCHTETE M OBIBILHIA
Npe3uACHT AMEPUKAHCKOr0 XMMHYECKOro OOLIEeCTBa.

MHorue npoMbIIIJICHHbIE KOMIIAHUH, 3aHUMAl0-
ecsT OMOTEXHOJIOTHEH, NCHOJIB3YIOT 0JIe(PUHOBBII
O0OMEH 11 MOJIyYEHHUSI NOTEHINAIbHBIX BapHAHTOB
JIEKapCTB M OPYTHX coednHeHWH. Peakims oOMeHa
TaKK€ MOZKET HCIIOJIb30BaThCS AJIST CHHTE3a NMPUPOI-
HOTO BEILECTBA, TAKOrO KaK TOPMOH HACEKOMBIX, U
MPOU3BOACTBA €ro B OOJIBIIOM KOJIMYECTBE AJIS TIPH-
MEHEHHS B KQUECTBE €CTECTBEHHOI'O MHCEKTHIHAA.

«MpI X0TeI OBl CHHTE3HPOBATh BCEBO3MOZKHBIE
CJIOJKHbBIE OPraHMYEeCKHe MOJIEKYJIbl, — oTMeTH1 Keii-
CH, - U 3TH peakOud OOMEHa MPEACTABIIIOT COOOU
OIVH U3 caMbIX 3(P(EKTHBHBIX CIIOCOOOB 3TO CHE-
JIaTh». W

Llepun [Mennepur — HayuHblil 0003pesameiv
TI'ocyoapcmeennoco oenapmamenma.

O-xypHaa CIIA
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ITPEOBPA3YTIOHIAS CHUJIA
MEIVNITMHCKON BUOTEXHOJIOI' MU

bunn Craiigep

dMM/dV/EeLOOHBNY enle

K cekBeHmpoBaHuto rotoBATCA obpasLbl ounileHHon JHK B pamkax npoekra
«'eHOM yenoBeka».

Co épemen nepevix 3KCNEPUMEHMOE NO eeHHOMY
CNJIATiCUREY, MO eCMb 8bI0EJICHUIO ¢ NOMOUBLIO MEMO008
OUOmMexXHOTI02UU 2eHa U3 OOHOCO OPEAHU3MA C NOCTIe0Y-
rouuM 86edeHuem 3Moeo eeHa 8 OPY2oli OPeaHU3M, MO
ecmb IKCNEPUMEHMO8, U3 KOMOPLIX 8bIPOCIIA 8C 51 OUOmex-
HoJl0eu1eckast UHOYCmpusi, O0CMUSHYM 02POMHbLIL NPO-
epecc. 06 2mom ceudemesibCmayom Hogble Npenapanmvl
U 6aKYUHDBL, YCKOPEHHOe OMKDPbImUe J1eKapCma, YCo8epuleHt-
CMeB08anHble OUacHoCmu1eckue cpedcmaa u opyeue Hoavle
Meduyunckue npoyedypusi. Ho muocue yuenwvle cuumarom,
Umo 00CMUSHYMblil RPocpecc — Mo moJibko Hauasio. Onu
Yy8epeHbl, Umo 8 He CMOoJib OMOAJIeHHOM 0yOyujem cosep-
UEeHCMBOBAHUE «YEJIe8bIX MePAaNnUii», OPUEHMUPOBAHHBIX
Ha buoJsi0euueckue 0CHO8bL 3a00J1e8aHUSL, OOJINCHO PE3KO
Yayumums 6e30nacHocms u 3PPeKMUsHOCms J1ekapcms,
a pazeumue NPOSHOCMUUECKUX MEeXHOJI0SUI MOJCEm Npu-
6éecmu K HOB80IL 3noxe 8 npouakmuke 3a00J1e8anuil, 0co-
OEeHHO 8 HEKOMOPBIX CMPAHAX MUPA C OBICIPOPA38UBATO-
weiic st s3xkonomukoil. H ece ce Hesib3s copacvleams co
cuemoe pakmopwl puckd, NOCKOJIbKY HO8ble pa3pabomKu
U OMKPbIMUSL CIAB M HOBble 80NPOCHL, OCOOEHHO 8 MAKUX

06J1acmﬂx, KAk eceHHas mepanus, smuvecKue acnekmansl uc-
CJ1e008AHUIL NO CMBOJIOBbIM KJIeMKAM U UCNIOJIb308AHUE
ungﬁopmauuu O CceHoOMAX.

Bbunn Cuaitdep — cmapuuii Hayumblii 0603pesamesib
Meouyunckoeco yenmpa npu yrusepcumeme Banoepounn-
ma ¢ Haweunne, wmam Tennecu.

puonath Jiet Hazag Oostee 100 Bemymmx yUYeHBIX

MHpa coOpaJuch B KOH(PEpeHN-IEeHTpe «A3III0-

map» B Ilacuduk-I'pose (mrar Kammdopuus),
9TOOBI OOCYOUTh MOTEHIHAIbHbIE (DAKTOPHI pHCKa IPH
reHHOH nHXKeHepud. OOeCOKOCHHBIE TEM, UYTO TE€XHO-
norust pekomounamn JJHK (me30kcupuOOHyKJIIEHHOBOI
KHUCJIOTBI) MOXKET TPaHC(POPMHUPOBATH Oe3BpeIHbIE
MHKPOOBI B ONACHBIE U YEJIOBEKA MATOrCHbI, YUCHBbIE
JOTOBOPHJINCH O TOOPOBOJIBHOM MOPAaTOPUH HA HEKOTO-
pBI€ SKCNEPHMEHTHI.

MpauHble TPOrHO3bI OKA3aJIMCh HEOOOCHOBAHHBIMHL.

HanpoTuB, reHHBIA CIUTAHCHHT CTUMYJTHPOBAJT MHOTO-
YHCJICHHBIE PEBOJIIOIMH B MEOMLIHE: SKCIPECC-METOIBI
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OOHapyzKeHHsT NH(EKUNN UJI MOHUTOPUHIA YPOBHEH
XOJIECTEpHHA, Pa3padOTKy HOBBIX BAKIMH M COBEPLICHHO
HOBBIX KJIACCOB JIEKapCTB, MPOPBIBBI B MOHUMAaHUH CTOJIb
pa3HOOOpa3HbIX 3a00JIeBaHUi, KaK KUCTO3HBIA (pudpo3 n
pax.

W3 paHHHX 3KCHEPUMEHTOB 10 MEHHOMY CIIJIAHCHHTY
BO3HMKJIA IMHAMHUYHAS — U OYEHb NPHOBLIIbHASI — OHOTEX-
HoJtornueckast uagyctpusi. Pekomounaumust JJHK oGecre-
UiJIa CeKBEHHPOBAHHE T'€HOMa YesloBeKa (OnpeseJieHue
MOCJIEIOBATEIBHOCTH PACIOJIOKEHHUS BCEX HYKJICOTHIOB
B MoJsiekyJsie JJHK) u 3ay102ku1a OCHOBY [JIST 3apozK[e-
HHSI HOBBIX o0Jstacteil - OHOMH(OPMAaTHKH, HAHOMEIHIIU-
HBl ¥ MHOVBUAYaJIM3HPOBaHHON Tepanuu. B Osmkaiimme
JIBa ECSITUJICTHUS, NOJIaral0T MHOTUE YYEHbIe, COBEpLICH-
CTBOBaHHE «IIEJIEBBIX TEpaIHii», OPHEHTUPOBAHHBIX Ha
OHMOJIOTUYECKHE OCHOBBI 3a00JICBaHMUIl, JOJIKHO PE3KO
YJIyUIINTh 0€30MacHOCTb U 3(PPEKTUBHOCTD JIEKAPCTB,

a pa3BUTHE TAKUX MPOTHOCTUYECKUX TEXHOJIOTHH, Kak
NPOTEOMHKA, MOKET MPHBECTH K HOBOH 3M0Xe B Mpodu-
JIaKTHKE 3200JIeBaHMU.

U Bce XKe OCTarOTCSI ONaceHust B CBSI3U C PUCKAMHU
TeHHOH Tepamnyyu, STHUYECKIMH acleKTaMU HCCJISOOBAHUM
MO CTBOJIOBBIM KJIETKaM M MOTEHLUHAJIBHBIM 3JI0yNOTped-
JIeHHeM reHOMHoll uH(popmauueil. B 3aBucumoctu ot
TOYKH 3PEHUST, OHOTEXHOJIOTHS H300UJTyeT NEepCreKTHBa-
MH HJII ONACHOCTSIMH, JIUOO M TEM, U APYT'HM.

MEPBbLIE WA

IlepBoe «OMOMHIKEHEPHOE» JICKAPCTBO — PEKOMOU-
HaHTHas popMa MHCYJIMHA YeJIOBeKa — ObLJIIO YyTBEpXKAe-
HO aMEpHUKaHCKOil AIMUHHUCTpanueil Mo KOHTPOJIFO 3a
MpOAyKTaMHU NMUTaHUs U JekapcTtBaMmu B 1982 rogy. [lo
3TOr0 MHCYJIMH MOJIyYaJsd U3 OrPaHHYEHHOrO KOJIMYECT-
Ba TKaHU MOAKEJIyIOYHOH KeJsie3bl KOPOB MJIM CBUHEI.
BHenpuB uesioBeuecKUii MHCYJIMHOBBIH T'€H B OaKTepHH,
yYeHbIe CMOTJIM TOOUTHCSI OaKTEpHASIbHOTO MPOU3BOA-
cTBa OOJIBIIMX KOJIMYECTB CMACHTEJIbHOrO Oesika. B
OmmKalmeM OyaylieM MalueHThl ¢ I1adeToM, BO3MOXK-
HO, CMOT'YT BABIXaTb MHCYJIMH, YTO YCTPAaHUT HEOOXOOM-
MOCTb UHBEKLHN.

[lepBast pekOMOMHaHTHAsT BaKLMHA, YTBEPKICHHAS B
1986 rony, Obl1a MoJiydeHa MyTeM BHEAPEHUS M€HHOTO
dparmeHnTa Bupyca rematura B B apoxku. I'enetuuec-
KHM MEXaHU3MOM APOXKIKel (pparMeHT nepeBoauscs B
AQHTUIeH — HaXOZSIUMICS Ha MOBEPXHOCTH BHpYCa MpOTe-
UH, CTUMYJIUPYIOLIN IMMYHHYIO pEaKIUio. DTO HCKJIIO-
YIJI0 HEOOXOOMMOCTh SKCTPAaKLUHU aHTUT€HA U3 ChIBOPOT-
KU JItOJeH, MH(PULIPOBAHHBIX renaTuToM B.

B Hacrosiimee Bpemst cymectByet 6osiee 100 pekom-
OMHAHTHBIX JIEKapCTB M BakuuH. biaromapst ux ag-
(EKTHBHOCTH, O€30MACHOCTH ¥ OTHOCHTEJIBHO HH3KOM
CTOMMOCTH, MOJIEKYJISIPDHBIE TMAarHOCTHUECKUE TECTHI U
PEeKOMONHAHTHBIE BAKLWHBI MOTYT OKa3aTbCs OCOOEHHO

AKTYyaJIbHbIMU OJIA 60pb6b1 C JaBHUMU 3a00JIEBAHUSIMU B
Pa3BUBAIOLINXCA CTPaHaX, BKJIKHOYAS JICHIIIMAHUO03 (TpOl'[I/I-
yecckasia I/IH(i)eKI.II/Iﬂ, BbI3bIBAOLIA JINXOPAaAKy U MaTOJIO-
IT'H4YCCKHUe I/I3MCHGHI/IH) U MaJIsIpuro.

YIYYLIEHHDbIE
AUArHOCTUYECKUE CPE[JCTBA

buoTexHoJsiorusa Takxe pe3Ko yJIydllnsa AUarHoc-
TH4eckne cpeactsa. Hampumep, nenHast peakuus noJi-
Mepasbl - MeTOH ycuJieHus: Mesipuaiimx vyactuy JJHK,
BIIEPBbIE ONUCaHHBbII B cepeauHe 1980-x romos, - umeer
pelaroriee 3HaueHNe /1 pa3pabOTKH METOMOB aHasIH3a
KpPOBH, KOTOpPBIE MOT'YT OBICTPO ONMpPEAEJISITh NMOABEPXKEH-
HOCTb ACHCTBHIO BHpyca UMMYHOAeHIHUTA UeJIOBEKa
(BUY).

d» oLog/dexdel | tueer]

«OolmadoudoMHn odandaou,

BakuvHa oT paka LIelku MaTku, OCHOBaHHaA Ha FreHeTUYeCKN
MOANGULMPOBaHHOM BUpYCE.

Pa3paboTka MOHOKJIOHaJIBHBIX aHTHTE] B 1975 ro-
Iy TpHBeEJa K aHAJIOTMYHOH MEAULIMHCKON PEBOJIFOLIHM.
OOBIYHO OpraHW3M BBIPAOATBHIBACT LIMPOKHUH CNEKTP
AQHTUTEJI — MPOTENHOB HMMYHHOH CHCTEMBI, KOTOpbIE
HCKOPEHSIIOT MUKPOOPraHU3Mbl U IPYrue MHOPOOHBIE
BTOpKeHus. COeMHNB NMPOU3BOISLINE aHTHTE A KJIETKH
C MHEJIOMHBIMH KJICTKaMH, YYE€HbIE CMOTJIN MOJIYYHTh
aHTHTEJIa, CIIOCOOHBIC, KaK «BOJIIICOHBIC MyJIH», OUTH MO
KOHKPETHBIM IIEJIsIM, BKJIFOUAsl yHHKaJIbHbIE MapKepbl,
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Ha3bIBa€MbI€ AHTHI€HAMH, HA MOBEPXHOCTSAX BOCMAJICH-
HBIX KJIETOK.

PanHMe mpumepbl BKJIIOUAIOT B Ce0s1 MOHOKJIOHAJIb-
HblE aHTUTEJsIa, CIIOCOOHbIE HE MO3BOJIATh HMMYHHOH
CHCTEME OpraHu3Ma OTTOPraTh TPAHCIJIAHTATBI OPTraHOB,
U MOJTyYUBIINH IUPOKYI0 U3BECTHOCTb «TE€PLENTUH», YT-
BepXKIeHHbI B 1998 roay AJsist JieueHusl Nporpeccupyro-
niero paka rpyau. Jlpyrue MOHOKJIOHAJIBHBIE aHTUTEsIa
OBLITH yTBEPIKICHBI AJIST JIEUEHHS PACCESTHHOrO CKJIepo3a
U PEBMaTOUJHOrO apTPUTA, a B HACTOSILIEE BpPEMs OHH
UCIBITBIBAIOTCA B Ka4eCTBE MOTEHLHAJIbHBIX JIEKAPCTB
OT acTMbI, 60Jie3HH KpoHa n MbleyHol auctpodun.

MeueHHble paguOU30TONAMU UJIM APYTUMH KOHTPAcCT-
HBIMHU BEIIECTBAMU MOHOKJIOHAJIBHbIE QHTUTEJIAa MOT'YT
NOMOYb TOYHO ONpPEAE/IUTh MECTOHAXOXKACHHE PAKOBBIX
KJIETOK, TeM CaMbIM MOBBIIIASI TOUHOCTb XUPYPruu U pa-
JAMalMOHHOH Tepamuu U B TeueHue 48 4acoB MOKa3bIBas,
pearupyeTt Ji OIyXoJIb Ha XUMHOTEPAIHIO.

TPAHCIEHHbIE 2KUBOTHDbIE

B Hacrosiee BpeMsl BO3MOXKEH F€HEeTUYECKUH aHa-
JIN3 MHOTHX pelKHuX 3a00JIeBaHMH - TakuX, KaK reMo-
Gdusust, BeI3bIBaeMasi MmyTauueil B oqHoM rede. OOHaKo
MaJlo 4TO MOJKHO CAeJIaThb JJIS MPeOTBPALLECHUS UJTH
3aMe/IJIeHNsT HEKOTOPBIX M3 3THX 3a00JieBaHuii, a Ouo-
JIOrn4ecKnue OCHOBaHHMSI 0oJiee CJIOKHBIX OOJIe3HEH, Kak
pak, MOpPOK CepAua U NCHXHUECKOEe PAacCTPOICTBO, ele
MaJIONMOHSITHBL.

Ora cuTyalusi MEHsIeTCsl, OTYacTH OJlaropapst pa3pa-
6oranHOi B Hauasie 1980-x Texnostornu BBomuTh JJHK
OT JItOJEl MbIlIaM U APYT'UM JKUBOTHBIM.

INockoJIbKy TOOOOHBIC «TPAHCI'CHHBIC» KUBOTHBIC SIB-
JISIFOTCSI HOCUTEJISIMU YEJIOBEUECKHX F'€HOB, OHH MOTYT
U3y4daThCsl B KayecTBE MofeJsiell pa3BuTusi auabera, are-
pockJiepo3a u 6osie3Hn Asbureiimepa. OHu Tak>XKe Mo-
I'yT BbIpabaThiBaTh OOJIbLINE KOJMYECTBA MOTEHIHAJIBHO
JIEKapCTBEHHBIX UeJIOBEUeCKUX NpoTenHoB. Hampumep,
PEKOMONHAHTHBIH «0JI0KATOp TPOMOOB», BBIPa KEHHbIN
B MOJIOKE TPAHCTE€HHBIX KOPOB, B HACTOSILEE BPEMS UC-
IBITHIBAETCSI HAa MAlUEHTaX.

CekBeHUPOBAaHUE I'€HOMA YEJIOBEKA, 3aBEPLINBIIEECS
BCEro JBa roja Ha3aj, TaKXKe AaJI0 YYEHbIM HEBEpOSIT-
HO OOraThlil «CIIMCOK COCTABHBIX UacTeil», NO3BOJISIO-
Wi JTydIlle MOHSITh, IOUYEeMy U KaK BO3HHKAeT 3a0o0-
nesanue. OHO yCH/IMIJIO NPOMUITMPOBAHHIE KCIPECCHU
TFEHOB — METOJ MOHUTOPHHra 3KCIPECCHU THICSY FEHOB
OHOBPEMEHHO Ha MPEAMETHOM CTEKJIE, Ha3bIBAEMOM
MuKpoMaTpuleil. C HOMOIIBIO 3TOr0 METOAAa B HEKO-
TOPBIX CJIy4asiX MOXKHO NPOrHO3UPOBATh arpecCUBHOE
pa3BHUTHE paKa I'pyau.

Ewme oaHoll GpIcTpopa3BUBarOLLIECs] 00J1aCThIO CcTaJa
NPOTEOMHUKa — NPUMEHEHHE TaKHX METOJOB, KaK Macc-
CNEKTPOMETPHS, OJ11 OOHAPYKEHHUsI OMOJIOrMYECKHX

MapKepoOB NPOTECHHA B KPOBU, UYTO MOXKET yKa3bIBaTb
Ha NEPBbIC MPU3HAKU 3a00JIEBaHUS JaKE 00 MOSABJICHUA
CUMIITOMOB. O):[I/IH U3 TaKuX MapKepoB — C-peaKTI/IB-
HBII GCHOK, UHAUKATOP BOCHAJIMTCIIbHBIX H3MEHEHUI B
CTCHKAaX KPOBCHOCHBIX COCYyOOB, KOTOPbIC MPCABCUIAIOT
aTEPOCKJIEPO3.

BbICOKOHpOI/ISBOZ[I/ITeJIbelﬁ CKPUHUHT, HpOBOZ[I/IMblﬁ
C MOMOIIBIO CJIOZKHBIX pO60TI/IBI/IpOBaHHI)IX 1 KOMIIbRO-
TEPHbIX TeXHOJ’IOFHﬁ, MO3BOJISIET YUCHBIM HUCIBIThIBATH
JACCATKHU TbhICAY HeOOJIBIINX MOJIEKYJ1 3a OOUH OCHDb
Ha mpeaMeEeT ux CIIOCOOHOCTH CBSI3BIBATH UJIM Mmony-
JIMPOBATb AKTUBHOCTbH «LECJIN», TaKoOi Kak peuenTop
HeﬁpOTpaHCMHTTepa B MO3ry. Crout 3aJa4ya MOBBICUTH
CKOPOCTb U TOYHOCTb U3rOTOBJICHUS JIEKAPCTB, OAHOBPC-
MCHHO YMCHbLIMB 3aTpaThl U YJIyUllIUB 0e30MacHOCTh
npenapaTtoB B COOTBETCTBUU C TpeGOBaHI/IﬂMI/I PbhIHKA.

PEAKLMA HA YCTOM4YNBOCTDb
K AHTUBUOTUKAM

brorexHoJIOrHs Tak>Ke pelaeT OCTPYIO M pacTyLIyIo
npoOJieMy YCTOHYMBOCTH K aHTHOMOTHKAM.

C nomouipto OMOMHAOPMATHKH — MOIIHBIX KOMIbBIO-
TEPHBIX MPOrpPaMM, CIOCOOHBIX aHAJIN3UPOBATH MUJIJIU-
apapl OMT IaHHBIX O FEHOMHOH MOCJIEHOBATEJIbBHOCTH,

- y4eHble B3JIaMbIBAIOT MeHETHYECKHE KOABI OaKTepHil
1 0OHapy>KHBAaIOT «CJIa0ble MecTa», ysI3BUMBbIE Nepen
aTaKOll COEAWHEHWH, BBISIBJICHHBIX MYTEM BbICOKOIPOU3-
BOIWUTEJIBHOTO CKpuHUHra. Ilogo6Hast pabdora mpusesia
B 2000 rogy K yTBEpXKJASHUIO «3aflBOKCa» — MEPBOro
COBEpLIEHHO HOBOI'O AHTUOMOTHKA, BBIMYIIEHHOTO Ha
pBIHOK 3a 35 JeT.

JIntnueckue GakTepuodaru — BUPYChl, HH(ULHPYIO-
e u yousarouye OaKTepHd, — MOTYT OBITH €lle OAHUM
CrnocoOOM MPOTHBOIACHCTBUS Pe3UCTEHTHOCTH. BriepBrie
UCHOJIb30BaHHYIO IJIs JIeUeHHs] HH(PEKIMOHHBIX 3a00J1e-
BaHuil B 1920-e roapl «@aroByro Tepanui» BO MHOTOM
3aTMHJIa pa3padoTKa aHTHOMOTHKOB. OHAKO paHee B
3TOM rofy B ObIBIIEHl COBeTCKOH pecnydJmke ['py3un
HccJIeoBaTe M COOOIIMIIN, UYTO pa3JiaraeéMblii MUKpOOP-
TFaHN3MaMH MOJIMMEp, TPONUTAHHBIN OakTeprodaramMu u
AQHTUOMOTHKOM «LMIPO», YCNELIHO JICYUT PaHbl, HHPULH-
POBaHHBIE JIEKaPCTBEHHO-YCTOIUMBOH OaKkTepHeil.

Hanomennuna - eme ogHa ObICTPO pa3BHBAIOLIASICS
oTpacJib. YueHble pa3pabaThIBalOT pa3HOOOpPA3HbIE HAHO-
YaCTHLbI U HAHOYCTPOKCTBA, B IMaMETpe eaBa JOCTHIao-
M€ MUJIJIMOHHOH OOJIM [rofiMa, OIS yJTyJIleHHs auar-
HOCTHMKHM PaKa, CTHMYJIMPOBAHHUSI UMMYHHBIX peakLHyi,
PEMOHTa NOBPEXKACHHBIX TKaHEH M MpeIOTBpALLECHHS
aTepockJiepo3a. Panee B 3ToM romy AAQMHUHHCTpaUust 1Mo
KOHTPOJIFO 32 NPOAYKTaMH MHUTAHUS U JIEKApCTBAMH yT-
BepaUsIa HAHOUYACTHUIY, CBSI3aHHYIO C OHKOJIOTHYECKUM
NpenapaToM «TaKCOJI», AJIST JIEYEHHS TPOrpecCHpYroLLe-
ro paka rpyau. Enie omHa HaHOYacTHIa HCIIBITBIBAETCS
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MoypeHc xkekcoH/AP/WWP

.. LY Y

Wccneposartenu U3 yHuBepcuteTa FoBapaa Co3aatoT reHeTuvec-
Kyto H6asy faHHbIX Mo adppo-aMeprKaHLam.

Ha MAIUCHTaX C CEPACYHO-COCYAUCTBIMH 3a00JICBaHUS-
mu B CoemunenHbix IllTaTax B KauecTBe CpefCTBa,
MO3BOJISIOIIETO HOOACPKUBATh CEPACUYHBIC apTEpUH
OTKPBITBIMH TIOCJIC aHTHOIIACTHKH.

HccrenoBanus CTBOJIOBBIX KJIETOK 3MOpPHOHA UeJIO-
BEKa, HapaBJICHHBIC HA 3aMEHY KJIETOK, MOBPEIKICH-
HBIX InabeToM, paKoM WJIN OOJIC3HBIO AJIbLrenMepa,
BbI3bIBalOT B CoemmHeHHbIX [lITaTax HEOOHO3HAUHYIO
peaxkmiio B CHJIy OMACEHHH, UTO TaKHe HCCIJICAOBAHUS
TpeOYIOT YHUUTOXKCHHS MOTCHIHAJIBHON YeJIOBEUECKOM
Ku3HA. OHAKO MCCJIEOOBAHHS OBICTPO MPOIBUTAIOTCS
B (pMHAHCHPYEMBIX M3 YaCTHBIX HCTOYHHKOB JIAOOpaTo-
pusx B CoemuHennbix IllTaTax u mo BceMy MHpY.

NMPOBJIEMA TEHHOMN NEPEQAYMN

HexoTopble 6MOTEXHOJIOrHYeCKHE MOOXOObl K YJIy4-
IICHUIO 300POBbS OKa3aJIMCh 00Jiee CJIOKHBIMH, YeM
apyrue. IIpuMepom CJ1yKUT TeHHas mepejava — 3aMe-
Ha 1e(EKTHOr0 reHa HOPMAaJIbHO (PYHKIMOHHPYIOLIHM.
HopMmasibHblii reH AOCTaBJISIeTCS B 3a[JaHHbIE TKaHU B
OOJIBIIMHCTBE CJTydaeB aICHOBHPYCOM, '€HETHUECKH U3-
MEHEHHBIM [JI1 TOrO, YTOOBI CHIEJIaTh €ro Oe3BpPEIHbBIM.

[epBblii 3KCIEpUMEHT B 00J1aCTU M'€HHOH Tepenav,
npoBeneHHblid B 1990 rony B HaumoHas1bHBIX UHCTH-
TyTax 3apaBooxpanenus (HU3), ycnemwno ncnpaBus
neduuutT (PepMEHTOB Y UETBIPEXJIETHEH JEBOUKHU.
OpHako AEBATH JIET CIYCTS CMEPTh APYroro HamueHTa,
HO-BUANMOMY, OT NMOAABJISIOIEH UMMYHHOU peaKLuH
Ha HeCyLIWi I'eH BUpPYC, MOOyauIa CAeJIaTh TpeOOBaHMUS
6€30MacHOCTH NPY KJIMHHYECKHX HCIBITAHUSIX OoJiee
JKECTKHUMU.

C Tex nop paboTa NPOABUraeTCS MEAJIEHHO, XOTSI
TeHHas NepeJavya B HACTOSIIEE BPeMs M3ydaeTcs Ha Ma-
nuentax B CoemuHenHbix IllTatax m apyrux cTpaHax Kak
HNOTEHIUAIbHBI METOA JIEUEHHS paKa OJIOBBI U LIEN.

YdeHble HE CUMTAIOT, UTO OHH HAWAYT OOUH I'€H OT

Bcex OoJie3neil. [103ToMy OHEM U3yYaroT CBS3U MEXKAY
reHaMu U OepyT y HaceJIeHHS MpoObI Ha W3MCHCHHS B
FeHHOM KOJI€, Ha3bIBaeMble OOHOHYKJIEOTUAHBIMU TOJIH-
Mopdu3MaMi, KOTOPbIE MOT'YT MOBBICUTh PUCK BO3HHUK-
HOBEHHSI ONPEICIICHHOrO 3a00JICBaHNs y YeJIOBEKa HJIH
ONMpeAesIUTh ero peakUuio Ha JaHHOE JIEKApCTBO.

Boopy:xuBiumne uccjienoBacTesieil BO3MOXKHOCTU
OLIEHMBATh PUCK U pearupoBaTh Ha T'€HETUUYECKUE
U3MEHEHUSI CTUMYJIUPYET OBUKEHUE K «UHOUBUAYa-
JIM3UPOBAHHON MEOULUHE». 3aJaya COCTOUT B TOM,
YTOOBI OCYIIECTBIISITH NMPOMUIAKTHKY, OOJIEe PAaHHIOO
JMarHOCTHKY H 0oJiee d3(pDEKTHBHYIO TEpaUIO 3a CUET
OCYLIECTBJICHHUSI MPOLEayp, COOTBETCTBYIOILUX KOHKPET-
HbIM I'€HHbIM XapaKTEPUCTUKAM MalUEHTa.

PEAINMU3ALNA HOBbIX BO3MO>XHOCTEW

B oTBeT Ha onacenust, YTo nuHGopManus o 3adoJieBa-
HHSIX MOXKET OBbITh UCHOJIb30BaHa OJIS OTKa3a JIOASM
B MEAMLUHCKON CTPaxOBK€ HJIM TPYAOYCTpPOHCTBE, B
nocyennue roasl B CIIIA - xak B OTJEJIbHBIX LITATax,
TaK U Ha ¢eepasIbHOM yPOBHE — NMPHUHSITO MHOXKECTBO
3aKOHOB O 3alpeTe MeHEeTHYECKON AUCKPHMUHALMU.

Mexnay Tem, HI3, xpynseiimmil cnoncop mMenu-
muHCKuX uccyaenoannii B CoenunenHbix IllTaTax,
noOyzKaaeT yueOHble 3aBedeHHsI OCBaMBaTh HOBYIO
HayKy M HOBbIE BO3MOJKHOCTH. MEQUIMHCKUN LEHTP
npyu yHuBepcurere BannepOusbra B Hamsuiute (wrat
TenHecu), HapuMep, YTOUHSIET CBOH CTpAaTeruuecKuil
IJIAH UCCJIEAOBATE/IbCKUX MPOEKTOB, [€Jasl YIOp Ha
TOM, KaK Jiydile 00ecneunTb MHANBHAYATM3MPOBAHHYIO
MEIHIUHY, OOHAPYZKEHHE JIEKApPCTB M OXPaHy 3I0POBbSI
Ppa3JIMYHBbIX TPYNN HACEJICHHS.

[TponBuKeHne NepenoBbIX MCCACIOBAHUI «IPUOJIN-
ZKaeT HaCc K KOHEYHO! LeJIM — JINKBUAALNN UHBAJIHIHOC-
TH U 3a00JIEBAaHUI HAWJIYYLIMMH CPEOCTBAMHM, KaKHue
TOJIBKO MOXKET 00€eCHeUUTh COBPEMEHHAs MEIULNHA»,
rooput ['appu P. JIXKeiiKoOCOH, MPOPEKTOp yHUBEPCH-
Tera BanaepOusbTa Mo BOmpocaM 3ApaBOOXPAHEHHS.

buoTtexHos0rus - HEHTpPasIbHBIA HHCTPYMEHT, HO,
TEM HE MEHEE, €€ BO3MOKHOCTH BbI3bIBAIOT MHOI'O Tpe-
BOJKHBIX 3THYECKHX BompocoB. CrieayeT Jii pa3pelaThb
OyAyILMM pOIUTEJISIM «MOJEJIMPOBATh» (PH3MUECKHE
XapaKTEpUCTUKH CBOMX 3MOpuoHOB? J[oJIKHA Jin HayKa
3KCIEPUMEHTHPOBAThb C 3apOAbILIAMU YEJI0BEKA, WU
3TO B KOPHE U HEOOPATUMO M3MEHHJIO Obl CMBICJI, BKJIa-
JbIBAEMBIIl B TMOHSTHE UEJIOBEYHOCTH.

Eme Gosiee HacyIIHBIH BONpPOC: pa3Be YYEHBIM
HEJIb3sI MPUMEHHTb OMOTEXHOJIOTHIO, €CJIM OHH MOTYT
3TO cAeJaTh, AJ14 JIMKBUAALMU Pa3JIM4uil B 310pOBbE
MEXK/y PacoOBbIMH M dTHHUECKUMU rpymmnamu? Xots
reHeTuvecKas Bapualysl JIMIIb OJUH U3 MHOrux ax-
TOPOB, 00YCJIOBJIMBAIOLINX PA3JIMUUSI B COCTOSIHUH
310pOBbSI (Ipyrue BKJIIOYAIOT B Ce0sl OKPYZKAIOLIyIO
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cpely, COLMaJIbHO-9KOHOMHUECKHU CTaTyC, JOCTYI K
3ApaBOOXPAHEHUIO, CTPECC U MOBEJACHHUE), COBEPLIECHCT-
BOBaHHE BO3MOXKHOCTEH MpUOOpeTaTh 0asbl JaHHBIX O
JHK oT pa3/iMuHBbIX CpyNN HaceJIeHUs O0JIKHA MO3BO-
JIMThb YYEHBIM NMPOAHAJIM3HPOBATD, KAKYH POJIb UI'PAIOT
3TH U Apyrue (pakTopsl.

«[ToHnMaHHEe TeHEeTHYECKUX OCHOB CEpPAEUHO-COCY-
IMCTBIX U OHKOJIOTMYecKuX 3abosieBaHuil Oyner cro-
COOCTBOBATh Pa3BHTHIO CKPUHHHIOBBIX HHCTPYMEHTOB
U MEOMIUHCKHX CPeACTB, KOTOpPblE MOT'yT MOMOYb Mpe-
JOOTBPATUTh PACIPOCTPAHEHHE ITHX CEPbE3HBIX 00J1e3-
Hell B caMbIX ObICTPOPa3BHBAIOLINXCSI CTPaHAX MHpa,
Bkuttouast Hanbuuii Boctok», - roBopur dxeddpu P.
bosicep, nomolHUK NPOpPEKTOpa yHUBEepcuTeTa Banaep-
OusbTa MO Hay4dHOU padore.

buoTexHOJIOrUS HE MOXKET pellaTh B OAUHOUKY
CJIOKHBIE MEOULUHCKUE npodJieMbl. J[o12KHa OBbITH
co3aaHa OJlaromnpusTHasi HH(PpPacTPyKTypa 3apaBOOXpa-
HEHHsI, TapaHTUPYIOIIasi JOCTYI K HOBBIM CKPHHHMHIO-

BBIM TECTaM, BaKIMHAM H JICKapCTBaM, OOJIKHbI OBITH
NPEOAOJICHbl KYJIbTYPHbIE, SKOHOMHUYECKHE M MOJIUTHU-
YyecKHe Mmperpaabl Ha MyTu nepemed. MccienoBanus
JIOJIZKHBI OXBAaTBhIBATh OOJIbLIC JIFOACH M3 HEOJ1aromno-
JIy4YHBIX TPYMI, KOTOPBIM HEOOXOOMMO OYHET MpeomoJie-
BaTh YKOPEHUBILNECS] ONACECHHsI B OTHOLICHHU MEOUIIAH-
CKOIl HayKH.

«Heobxomumo Oyner TakkKe AOOUTHCS TOrO, UTOOBI
HOBBIC 3HAHHUS M TEXHOJIOTUH HE UCIOJIb30BaJIMCh AJIS
HEMPaBOMEPHOI MUCKPUMHUHALIME OTHC/IbHBIX JIAL[ U
HeJIbIX rpymnm, — cuutaer DuuieH Paiit Kneiiton, aupek-
Top LleHTpa GMOMEIUIMHCKON 3TUKH M OOLIECTBA MPU
yHuBepcuTeTe BannepOusibra. - YKe NMPUHSATBIE 3aKO-
HBI — 3TO IIAr B BEPHOM HAMpPABJICHUH, HO MPEICTOUT
ellle MHOr0 paGoThI, UTOOBI OOILIECTBO OBLIIO 3HOPOBBIM
U PaCmpoOCTPAHSIJIO CBOM OJiara Ha BCEX». M

Mnenus, evickasbisaembie 6 3moti cmamoe, He 003aMeJIbHO OMPaxXca-
FOm MOUKY 3perusi ujiu noaumuxy npasumesiscmea CILIA.
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BbOPbBA C I'EHHBIM
JNOITMHI'OM B CIIOPTE

Xantuarron @. Bunnapa

TNOCJIeIHUE He-
CKOJIbKO JIET
00LIECTBEHHA S

JMCKYCCHUS O TIPUMEHE-

HUU CTHMYJIAPYIOIIHIX

IpenapaToB B CHOPTE

JOCTHUTJIA KYJIbMHU-

Hauyy. [laB B MapTe

2005 roma Konrpec-

cy CIIA npucsry,

YTO OH HUKOrJa He

HICNOJIb30BaJI CTEPOU-

JI0B, 3HAMEHHUTBII

0€elicO0IUCT KOMaHAbI

«baaTuMop opuoJICc»

Pacpassps [Tanbmeiipo,

HEKOrga npuHajsie-

JKaBUIMH K 06eiic00J1b-

HOMY 3aJty cJj1aBbl, ObI B aBrycTe OUCKBaJIMULH-

poBad Ha 10 urp. Ero npoctynok? ITos10KuTe IbHbIH

TecT Ha crepounbl. [IpocounBiyecss paHee B Ipeccy

NOKa3aHUs nepeq OOJIBLINM XKIOPH B XO[e paccJie-

JOBaHHs JesiTeIbHOCTH J1abopaTopun u3 Can-DpaH-

IIUCKO CBUIAETEJILCTBOBAJIM O TOM, UYTO CTEPOMABI,

0 BCeH BUAUMOCTH, YHOTPEOJISIOT elle HECKOJIbKO

U3BECTHBIX UFPOKOB U JIErKOATJIeTOB. B apyrux mec-

Tax aHTHOONMHIOBBIE KOMHCCHH PEryJIIPHO IPOBEps-

IOT YYaCTHHKOB BEJIOTOHOK M NPUMEHSIOT CaHKLUH

K T€M, Y KOro HOJIOZKUTEJIbHBIH TECT Ha Npenapatsbl.

HenaBHAs peTpocneKkTuBHas npoBepka 70 mpod Mouw,

B3STBHIX Yy YYaCTHUKOB roHKHU «Typ me Mpanc» B 1998

roay, nmokasasa, yto 40 U3 HEX ObLIM MOJIOZKHTEJIbHBI

Ha OI1O - ropMoH, KOTOpbIi CIOCOOCTBYET 00pa3o-

BaHHUIO SPHTPOLUTOB H MOXKET MOBBIIIATH BBIHOCJIU-

BocTb. B 1998 romy HagexkHbIx TecToB Ha OIIO eme

He OBLIO.

HecMmoTps Ha BCIO LIyMHXY 00 MCIOJIb30BAHUM aHA-
00JIMYECKUX CTEPOUIOB B aMEpPUKAHCKOM (pyTdoJIe U
CHHTETHYECKHX FOPMOHOB B €BPOINEHCKOM BEJIOCHOP-
T€, BHICOKOTEXHOJIOTHYHBII [EHHBI AOMUHI CKOPO
MOXKET NPHOOpPECTH IeYaJIbHYIO CJIaBY, BBITECHHB HX
U3 cropra Kak ycrapesummue. I'1aBa HanpoHaibHOM
dyr60sbHO# Jirn [Tos1 Tanmmadsto, BeicTynmast B KoH-
rpecce BCEro 4epe3 Mecsll IocJie Toro, Kak Ilaipmei-
PO OTBEpr NpeabsBJICHHbIE OOBHHEHU:, CKa3asl OyK-

Po6epTo Bopea/AP/WWP

AmepukaHckui 6erncbonmct Padaanb Manbmeipo 6pocaeTcA 3a MAYOM.

BaJIBHO CJIEyIOLICE:
«Korpga Haunercs
TEHHBIA OMUHT, 3TH
BONPOCHI (0 MeauKa-
MEHTO3HOM [OIHH-
re), KOTOpbIE Halle
0011IeCTBO 00CYZKaaeT
ceroaHsi, OyayT Tak
2Ke HeaKTyaJIbHBI,
KaK KY3Hel B aBTOMO-
OHUJIbHBII BEK».

I'eHHbBIA [OMUHT,
HETepaneBTUUECKOe
npuMernenue JTHK
W/WJTH KJIETOK [JIst
HOBBILICHUST CIIOPTHB-
HBIX PE3yJIbTATOB,

croco0ed maTbh oOMaH-
UKy «HaKa4aHHOEe» TeJI0, KOTOpPOe MOXKET ObIcTpee
OeraThb ¥ BBILIE NPBIraTh, 2 BHECCHHBIE B HErO MOIH-
dUKanuy NpaKTHYECKH HEBO3MOKHO OOHAPYZKHTB.
Ecnm cnoprcMeH BBOOMT ceOe JOMOJIHUTE IbHBIE K-
3eMILISIPBI TEHOB, y7Ke€ NMPUCYTCTBYIOIINX B €ro opra-
HU3MeE, KaK OTJIMYMTh KOMUIO OT opuruHasa? ToJsibko
JIOPOrOCTOSIIIAST M UHBA3UBHASI MBILIEYHAST OUOMCHS
MOZKET BBISIBUTh NPHCYTCTBHE CJIETKa M3MEHEHHOTO
CHHTETHYECKOr'0 I'€Ha.

Mpbl 3HaeM, YTO 3HAYMTEJIbHAS YaCTh Halled pu3u-
YeCKOi CHJIbI 3aJI0’KEHa B HalIuX reHoMax. HemaBHee
o0cJiefoBaHne MOJIOABIX MYZKUHMH, 3aHUMAIOLIHUXCSI
BEJIOCUINETHBIMH TPEHUPOBKAMH, NMOKA3aJI0, UYTO [0
500 reHoB u mapkepoB THK, pa30pocaHHBIX MO T'€HO-
MY, MOXKET OBITh CBSI3aHO CO CIIOPTHBHBIMHU Pe3YJIb-
TaTaMH U Xopoueil dpusnueckoil popmoil. Mpim ¢
HEJOCTaTKOM I'eéHa MHOCTATHHA, HAPUMEpP, OOBIYHO
HapaOaThIBalOT OrPOMHbBIE MBIIIIBI BCJICACTBUE OOJIb-
IIEro Yucja U pa3Mepa MBILIEYHbIX BOJIOKOH — THX
I'PBI3YHOB MPO3BaJlil «MBbIIIAMU-IIBAPLEHETTEPAMU».
MHorue Jid U3 Te€X, KTO 3aHUMAaeTCs OOIUOMJIIUHIOM,
CMOTYT JIM TEPef 3TUM YCTOSTh?

Kak u ¢ gpyrumu MeTomamu JONUHIA, BOMPOCHI
0€30MMaCHOCTH, CBSI3aHHBIE C T€HHBIM JOMHHIOM, HOJIXK-
HbI 3aCTaBUTh CIIOPTCMEHOB 3ayMaThCs. 3JI0yNOTpe-
6s1ienne D110, HanpuMep, MOXKET UMETh NaryOHbIe
nocsieactBusl. D110 MoXeT crymartbh KpoBb 10 TaKoi

O-xypHaa CIIA
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CTENEeHH, YTO 3TO BBI30BET Mapaimd CepAua, 0COOCH-
HO Y CHOPTCMEHOB BBICOKOI'O KJIacca, y KOTOPBIX

B COCTOSIHUM TIOKOSI MYJIbC, KaK MPaBHJIO, OBIBACT
Ype3BblUYailHO HU3KUM. BcKope mocsie Toro, Kak B Be-
JIOCUTIEHBIN CIIOPT
npuwesn JI10, 18
OCJIBIHACKUX 1
TFOJUJTAHJICKUX T'OH-
LIUKOB BHE3AMMHO
YMEpJIH OT Cepaey-
HBIX NPUCTYMOB.
IToaToMy ymecTHO
CIPOCHUTD: KaKHM
OyHeT puCK HpH
TEHHOM [IOTHHI'E€

C NPUMEHEHUEM
OII0 mocJie Toro,
kak red IO
MOZKHO OyHeT BBO-
JIUTh, HE OMacasiCh
ero oOHapyKeHHs ?

Hekoropsie
YTBEPXKOAIOT, YTO
JIyYIHi crnocod
KOHTPOJIUPOBATH
T€HHBIA JOIIHT
- Jlerajiu30BaTh ero. B KOHIEe KOHLOB, TOBOPST OHH,
eco Taiirep Byac mor ysyummTbs CBOe 3peHHE A0
€OMHHLBI, CASJIaB IJIa3Hyl0 onepauuto «Jleiicuk»,
YTO MOMOTaeT eMy JIyulle UrpaTh B roJibd, moue-
My BEJIOCHIEAUCT HE AOJIZKEH UMEThb BO3MOXKHOCTD
MoauUUMPOBaTh CBOU r'eHbl? BoJsiee Toro, riacur
JaJibllie 3TOT AOBOM, €CJIU CAEJaTh I'C€HHBIH TOMHHT
JIEraJIbHbIM U PEryJupoBaTh €ro, MOXKHO BBECTU
CTaHOAPTHI OE30MACHOCTH.

Ho craneT jiu reHHblid JOMUHT HapyLIEHHEM
cnoptuBHoro ayxa? Iloka 4uro oduuuabHbIl OTBET
yTBEpAUTEJIbHBIA. B mocyieanue roasl 1 MexayHa-
POOHBIA OJIMMIMHACKHNA KOMUTET, 1 BcemupHoe aHTu-
JIONMHIOBOE areHTCTBO JT00AaBUJIM T'€HHBIH TOMUHT B
CBOHM CIIMCKU 3ampelleHHbIX BemmecTB (MeXayHapou-
HBIIl COIO3 BEJIOCUMENCTOB HA OTY TEMY CTPaHHBIM
obpazoM mostunT). [TocMOTpHM, MOXKHO JIH BBIpa-
00TaTh MPAKTUUCCKUN MEXaHU3M HCIIOJHCHHS 3THX
3aMpETOB.

Benocuneauctbl eayT no MNapuxy Bo BpeMsA roHku «Typ ae dpaHc».

B Hameil KysbType, IPOHU3aHHOH AYXOM KOHKY-
PEHLIY, BCETraa MPUCYTCTBYET JKeJIaHHE MOOeKIaTh.
B nauase 2005 roma mocJjie TOro, Kak aMepuKaH-
CKYyI0 Bricuryro 6eiic00JIbHYIO JINTYy NPHCTBIOUJI U
3aCTaBUJT BBECTH He-
CKOJIBKO 00JIee CTPO-
Uil PeXKUM IPOBEPOK
Ha CTepOUAbl, Y IpaB-
JICHHE TIO OencooITy
ONy0JIMKOBaJI0 MMEHa
41 urpoka BTOPOI
JINTH, KOTOPBIE HA Be-
CEHHHX TPEHHPOBKaX
HE NPOLLIM TECTOB
Ha mpenapatbl. Ilpu-
MeuaTeJIbHO, UYTO 3TH
UTPOKH OCTaBaJINCh
&l Ha «roprouem» (3a-
NPELIEHHBIX Mpena-
paTax), XOTsI 3HaJIH,
4TO, CKOpEe BCEro,
UX MOPOBEPST, MOM-
MaroT U MyOJIMYHO
Ha30BYT 10 UMEHH.

A uro c¢ [Taabmeiipo?
Ecom oH co3HaTes1bHO
HNPHHAMAJI CTEPOUIbI, MOT JII OH KaKUM-TO 00pa3oM
HE 3HaTh, UTO MTHOBEHHO NMPEBPATUTCS] U3 reposl B
M3rosi, €CJIM ero CXBaTsT 3a PyKy?

OOBIUHBI AOMMHI MOKET yCTapeBaTh, KaK Ky3-
Hell, HO, OX0JKe, HE MPUXOOUTCS COMHEBATBCS, UTO
CKOpO €My Ha CMEHy NMpuAieT FeHHbIl gomuHr. 4to
3TO OyHeT O3HauaTh AJISI Te€X WrP, B KOTOPBIE MBI
urpaem? m

Muwens CnuHrnep/AP/WWP

Xantunrron @M. Bustapa - aupekTop MHCTHTYTa T€HOMHON HayKu
U TOJIMTUKH NPH YHHBEpCUTETE J/[ploKa M MPOPEKTOP MO FEHOMHBIM
HaykaM MeauuuHCKOro LeHTpa npu yHusepcutere [proka B [lype-
me (wrar CeBepHast Kaposiuna).

Mnuenus, evickasvieaemvle 6 3moil cmamue, He 0053aMeTbHO OMpa-
ACArOM MOUKY 3peHust unu noaumuky npasumevcmea CILIA.
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BMOTEXHOJIOTUM PACTEHMU:
OOCTHKEHHUSI B 00JIACTH MPOAYKTOB
NUTAHUS, SHEPTUA U 3APABOOXPAHECHUS

Puuapn I'amusnbron, Puuapn b. ®@aasesn u Pobept b. IN'onpdepr

B meuenue cneoyrowpux namudecsmu jiem 6 mupe
HeoOxo0umo 6ydem npouseecmu 60JibULEe NPOOOBOJIb-
CMeusl, KOpMo8 U 80JI0KOH, UeM Oblyl0 NPOU3Ee0eHO 3a
6cto ucmopuro yesioseuecmea. Texnonoeuueckas peso-
JIFOYUSl, NPOU36E0EHHAS 2EHOMUKOT, NpedocmasJisem
VHUKAJIbHYIO 803MONCHOCHb 8LINOJIHUMb MU 3A0aUU.
TI'enemuuecku co30annble KyJibmypwl, yCMoiuuesle K eep-
ouyUOaM U HaceKkOMbIM, NPUHOC I 861200y NPU NPOU3-
600cmee boJiee deuleablx NPOOYKmMoe NUMaHu s, KOpmos
U 80JI0KOH, KOMOPLIM MPedyemc s MeHbule Necmuyuoos,
Komopwle cbepeearom OoJibule NOUe u obecneuusarom
bOoJiee ycmouuugyro okpyscarouyro cpedy. M, necmomp si
HA KPUMUKY, UCCTIe008AHUSL NOKA3AJIU, YO OUOMEXHOJI0-
euueckue KyJbmypul He MeHee, d, 803MOJICHO, U DoJiee be-
30NACHbI, YeM KYJIbIYPbl, 8bIpayeHHble MPAOUYUOHHBIM
cnocooom. B 6yoywem oocmudicenuss ouomexunosoeuu @
ob1acmu cesibCkoeo X031icmea no360J151m nPOU3800UMbs
KyJibmypbi, 60Jiee ycmoiuusble K 3acyxam, scape u xoJio-
oam, Komopblm 0yOem mpeb08amsbc st MeHblue YOoOOpeHuil
u necmuyudos, komopuie 0adym 6aKyuHbl RPOMUE 0CHOB-
HbIX UHPEKYUOHHBIX 3ab0Jiesanuii u 6yoym ooaadams
Opyeumu nOJIe3HbIMU CE0UCMBAMU.

Puuapo I'amunemon, oupekmop uacmmoii Ouomexmu-
ueckoti komnanuu «Llepec, Hnk.». Puuapo b. dnaeenn,
cmapuiuii HayuHslii CompyYOHUK Yacmuoil Ouomexnuuec-
xoit komnanuu «L{epec, Hni.». Pooepm b. I'onooepe,
npogpeccop kagpeopbl MOJIEKYJISAPHOU, KIIeMOUHOU U
IKCNePUMEHMANIbHOU Ouosoeuu Y Husepcumema wmama
Kanugpoprnuu 6 Jloc-Anoxncenece

AJKHYIO POJIb B Pa3BHTHH M NPOrpecce LUBHJIA-
3alMKM UI'Pajil PACTEHHUS U CEJIbCKOE XO3SIHCTBO.
Pacrenus BbICTYyNalOT CTaOUJIBHBIM MCTOYHHKOM

NULIM 071 JIIOAeH, KOPMOB IJ151 JKHBOTHBIX, BOJIOKOH

OJ11 CTPOMTEJIbCTBA M MPOU3BOIACTBA OHEXK/IBI, Jie-

KapCTB U MEANKAMEHTOB, Nap(oMepny, XUMUYECKHX

IpenapaToB /1 NPOMBIIIJICHHBIX HPOLECCOB, SHEPrHH

OJ151 TIPUTOTOBJICHUS €bl M OTOIJICHHS, & C HEAaBHEro

BpeMeH! 1 OHOMAcChl AU YAOBJIETBOPEHHS PACTYILMX

noTpeOHOCTEH B TPAaHCHOPTHOM TOmJMBE. LleHHOCTD

pacTeHuii, C TOYKH 3PEHUs 3KOJIOTUH, CPEAbl COCTOUT B
NpeAOTBpAIleHNH 3PO3HUH NMOYB, MOBHILIEHIN YPOBHS CO-
JiepXKaHus KUCJIopoJa B aTMocdepe, CHUKEHUH YPOBHS
YIJIEKHCJIOrO ra3a, 00pa3yrolerocsi Npu CXKUTaHuu Op-
raHMYeCKOro TOIMJIMBA, U OOOralLeHH! MOYBbI a30TOM,
KOTOPBIH uepe3 pacTeHus LUPKYJIMPYET MEXAY 3emJieit
1 atMocdepoil.

CEJIbCKOE XO3AUCTBO XXI BEKA

Ecsi poct HacesieHHsI MPOJOIKUTCS COTJIACHO
MPOrHO3aM, TO B TE€YEHHE CJICAYIOLUMX MITUAECSITH
JIET B MHpPE HEOOXOONMO OyAeT MPOU3BeCTH OOJIbILe
NPOAYKTOB MUTAaHHS, KOPMOB U BOJIOKOH, YeM ObLJIO
NPOM3BEICHO 3a BCKO UCTOPHUIO uesioBeuecTBa. U 3To
HY2KHO OyJeT clieJlaTh Ha TMOCTOSIHHO yMEHBIIAFOLHXCS
IJTOLIAMSIX 3€MEJIb, MIPUTOAHBIX AJISI CEJIbCKOr0o XO3sIi-
CTBAa M BBIPALLMBAHUS PACTUTEJIbHBIX KYJIBTYP.

Takum oOpazom, mepen cesibckuM xo3stiictBoM XXI
BEKa CTOUT HECKOJIbKO OCHOBHBIX 3a[au:

Jlnst Toro yTOoGBl YIOBJIETBOPUTH PACTYLLMI CIPOC
U COKOHOMHTH CBOOOIHBIC 3€MJIM, HEOOXOIMMO MOBbI-
CHUTb yPOXKalHOCTb, IO CPABHEHHIO C 3aMeyaTe/IbHbIMU
IOCTHKEHUSIMH CEJIbCKOro Xo3siictBa B XX BEKe.

» HeoGxomumo cokpaTutb 00beMbl BOIBI H ya0Ope-
HUM, TPEOYIOLMXCS AJIs1 BECHHS] HHTEHCUBHOM CEJIbCKO-
XO3SIICTBEHHOH HEsIT€JIbHOCTH.

* Heobxomnmo pa3paboTaTh KyJIbTYpPBI, KOTOpPbIE
MOT'YT PacTH B CYPOBBIX YCJIOBHUSIX, YTOOBI BaKHEULIHE
U3 HUX MOXKHO OBLJIO BBIPALMBATD HA 3€MJISIX, OObIU-
HO HE HCIMOJIb30BaBIIMXCS B CEJIbCKOXO3SIHICTBEHHBIX
LeJISIX, YBEJIMUUTh NMEPHOMbl POCTa U 00eCnevYnuTh cOop
ypoXasl BHE 3aBHCHMOCTH OT 3aCyXH, JKapbl, XOJIOH0B
U OpYrux Neperpy3oK.

* HeoGxomuMo CHH3UTH ypOBEHb IKOJIOTHYECKOro
BO3CHCTBHSI CEJIbCKOTO XO3SHCTBA 32 CUET COKpallle-
HUsI 0OBEMOB MPUMEHSIEMbIX MECTULUIOB, FePOULUIOB
u ynoopenuii. Tak, HeoOxoauMO pa3padoTaTh KyJIbTY-
PBl, YCTOIUMBBIE K HACEKOMBIM, OoJiee 3 HeKTUBHO
BIUTHIBAIOIINE MUTATE/IbHBIC BEIIECCTBA M3 MOYBBI H CIIO-
COOHBIE B3SITh BEPX HaJ COpHSKaMHu B OopbpOe 3a BOAy
U COJIHEUHBIN CBET.

O-xypHaa CIIA
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» HeobxomuMo onTHMHU3HPOBATH NPOAOBOJILCTBEH-
HbI€ KYJIBTYPbI OJ1s1 3A0POBOro MUTAaHUS YEJIOBEKA U
1A CHaOXKeHHs opraHmusma BaKHEHUILIUMH BUTaMHWHaAMU,
AMUHOKHCJIOTAaMH M O€JIKaMU IJISI TOrO, 4TOObl H30e-
XKaThb roJioga U OOJIE3HEN.

» Heobxomumo pa3paboTaTbh HOBBIE, BBICOKOYPO-
JKallHbIe KYJIbTYpbl, KOTOPBIE CMOT'YT CJIYyKHTb HC-
TOYHHKOM SHEPruu u BO300OHOBJISIEMbIX UCTOUYHUKOB
Ouomaccel IS MPOU3BOACTBA TOIJIMBA, YTO IO3BOJIUT
CHU3UTDH HaAllly 3aBUCUMOCTDH OT Heq)TI/I npu NMpou3BOACT-
BE SHEPIrHH.

* MBI JOJIKHBI BEPHYTBCSI «Ha3ad B Oymyiuee»

1 pa3padoTaTbh 0COObIE KYJIbTYpPbl, KOTOPBIE MOXKHO
UCIOJIb30BaTh Kak (paOpuKu OJ1s1 MPOM3BOJACTBA XHMU-
YECKHUX MperapaToB U 0eJIKOB AJIsT NPUMEHEHUA B MIPO-
MBbBIIIJICHHOCTU U MCOUIMHE, TAKNC KaK HCXOOHbIC MaTC-
puaJibl OJ1s1 OPpOU3BOACTBA IJIACTHKOBBIX MAaTE€PHAJIOB U
BaKIOHWHbI OJIA 60pb6bl C YCJIOBECUCCKUMHU H KUBOTHBIMH
00J1€3HETBOPHBIMI OpraHU3MaMH.

JJ1s ocyliecTBJICHHS ITHX 3a1au HEOOXOONMO
OyHeT UCnosb30BaTh HauboJsIee CJIOXKHbIE U3 CYIIECT-
BYIOILIUX MOJIEKYJISIPHBIX TEXHOJIOTUH U TEXHOJIOrUil
pa3BeneHus u paspadoraTh HoBble. [Ipu Bcem aToM,
OuoJIOrusl pacTeHuil U CeJIbCKOE XO3SICTBO celyac mepe-
JKHBAKOT HEOBIBAJIBIH noabeM, a NMpPOU3BEACHHASA 'CHOMMU-
KOil TEeXHOJIOTHUYECKasl PeBOJIFOLHS NpeJlaraeT yHH-
KaJIbHYIO BO3MOZKHOCTb OOCTUYDb ITUX ueneﬁ B TCUCHUC
CJIEOYIOIINX OBYX HECATHJICTHil, €CJ/IH He paHblIe.

MCMNOJIb3OBAHUE BUOTEXHOJSIOr A
ANA PASPABOTKU HOBbIX KYIbTYP

Bosbmast yactb HbIHE BbIpalllUBA€MBbIX KYJIBTYP MIpPO-
U30IJIa HE U3 MU(pUIECKOro DaeMa U He BCTPEYaeTcs
B npupope. Kak pa3 Hao0OpOT: ThICSUM JIeT OOJIbIUMH-
CTBO OCHOBHbBIX KYJIBTYD 6bIJ'lI/I BbBIBCACHbI U3 OUKHUX BU-
JOB HAIUIMMH NPeOKaMH IyTeM 0TOOpa M CKpPEeIUBaHHS
AJIsT OJTYUYCHHST XapaKTEPUCTHUK, Han6onee NPUTOAHBIX
OJ1d 4€JIOBCKaA. Ot PaHHUEC I'€HHbIE MH2KEHEPbI Hay4u-
JIUCh BBISABJISITH B NUKUX PACTECHUAX cnyqaﬁHble MyTa-
UM U HCIOJIb30BaTh 3Ty MEHHYIO BapuauHio A1 cOo3[a-
HUSI TE€X KYJIbTYP, KOTOPBIE MBI UCIIOJIB3YEM CETOMIHS.
K npumepy, KyKypy3y BbIBesIHM 0K0JIO 10 ThICAY JIeT
Ha3aa U3 TpaBbl TEOCUHTE MMyTEM 0T60pa HECKOJIBKHUX
IeHOB, OTBEUAIOLIUX 32 pa3Mep MouyaTKa, CTPYKTYpy H
KOJIMYECTBO CEMSH M CTPYKTypy pacreHus. [ToqoOHbIM
JKe 00pa3oM, T.e., C UCMOJIb30BAHUEM TEXHOJIOTHI pa3-
BEACHUA OJIA NMOJIYyUCHUS HOBBIX KOM()PIHaLIPIﬁ I'€HOB U
oTOOpa mpeacTaBuTesIel ¢ JIydllMMHU KayeCcTBaMu U3
HOBOI'O IOKOJICHHUA, 6bIJ'II/I BbIBCICHbI IMOYUYTHU BCE BHUObI
KYyJIbTYpP, KOTOpPbIE MbI n0Tpe6.n$[eM CeroaHs, B TOM
YHcJIe MIIeHNa, cosl, PUC, KapTodeJib, Kamycra, OpoK-
KOJIX1 1 ITOMUOOPBI.

BospencTere BpemeHmn Ha yCTONUMBbIE K MieCeHN TPaHCreHHble
NMoMVAOPbI 1 0BbIYHBIE MOMUAOPSI.

OmHuUMH 13 BaXKHEHNIINX HOBOBBEOEHHH B 00J1acTH
CEJIbCKOr0 XO3SHCTBAa CTAJIM TEXHOJIOMMH MeHHOW WH-
2KEHEPHUH, MO3BOJISIFOILIE BbIACIISITh HEOObIUHBIC ['€HBI,
00pabaThIBaTh UX U BHEOPSITH OOpPaTHO B CEJIbCKOXO-
3STIUCTBEHHbBIE KYJIBTYPbI; CIOCOOHOCTh BOCCTAHOBUTH
NpaKTHYECKH JIFOOOH BUA PACTEHHS U3 UCKYCCTBEHHO
BBIPAIIICHHON JKMBOI TKAaHH B IJIOAOHOCSIIEE PacTEHHE,
a TaKXe Pa3BUTHE BBICOKOMPOM3BOIUTEIIbHBIX I'€HOM-
HBIX TeXHOJIOrui. IToc/ieHIe MO3BOJISIOT COCTABUTD
CXEMy U CTPYKTYpY I'€HOMA LIeJIOr0 PacTEHHUsI U Ompe-
JIeJTTh, KaKHe T'eHbl 32 KAKUEe PACTUTEJIbHBIE MPOLECCHI
OTBEUAOT, TAK UTO CTAHOBHUTCS BO3MOJKHO BBIIEJINTH
T€, KOTOPbIE MOT'YT OBITh MOJIE3HBI B PELICHUH CEJIbCKO-
XO3SIICTBEHHBIX 3a[ay: HAMPUMEp, FeHbI, OTBEYAIOLLIHE
332 COMPOTHBJISIEMOCTDh OOJIE3HSIM, 3acyXe, 32 pa3mep U
KOJINYECTBO 3EpEH.

CesieKIUs CEJIbCKOXO3SICTBEHHBIX KYJIBTYP, C
TOUKH 3PEHUSI TeHETUKH, CBOJUTCS K CJIy4YailHOMY BBe-
JICHHIO MYTALHil UM TE€HETUYECKOil NW3MEHUHBOCTU B
TeHOM KYJIbTYPBI U TOCJIEOYIOMEMY OTOOpY H3 OOIIeit
Macchl HeOOJTBILON MOATPYIIbI C MOJIOKUTEIBHBIMU
U3MeHeHusiMu. B nopaBsisioreM OOJIBLIMHCTBE CJTydacB
HEU3BECTHO, KAKNE MCHETUUYECKUE U3MEHEHHSI MPOUCXO-
AT B KyJIbType. B MpOTHBOMOJIOXKHOCTh 3TOMY T'eHHAs
MHZKEHEpHUs mpeaiaraet 0oJiee TOYHBIN HOOXOT K CeJIeK-
WA, U 3a CUET DTOH TOUYHOCTH MOIXKET HMCIOJIb30BATHCS
JUUTs. BBIBEICHUSI HOBBIX, OJIArOMPUSITHBIX XapaKTepuc-
THK 32 MaJlyl0 JOJII0 TOrO BPEMEHH, UTO MOTpedyeTcst
Ha MPOBEOCHHE OTHOCUTEJIbHO HETOUHOH CEJICKIHH.
TiaTe IbHO OMUCAHHBIC TEHbI MOTYT OBITH TOYHO U
1eJICHANPABJICHHO BBECHBI B CEJIbCKOXO3SIiICTBEHHbIC
KYJIBTYPbI AJ151 TOJTy4YCHUST HOBBIX, TEHETUUYECKH YCOBEp-
IICHCTBOBAHHBIX KYJIbTYP C TAKMMHU XapaKTepHCTHKA-
MH, KOTOPBIX HEBO3MOZKHO OBLJIO ObI TOOUTBCS CPENCT-
BaMU TPAJAULHOHHON CEJICKLHH.
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Betcv BnenHn/ APAMWWP

Xnonkosoe nore.

BbIPALLULMBAHUE U MPEUMYLLEECTBA
BUOTEXHOJTOMMYECKUX KYITbTYP

IepBble reHeTnvecKn MOIUUIIPOBAHHBIE KYJIBTY-
pbl, mostyveHHble B Havasie 1980-x rogos, ObLM yCTOM-
YHBBI K repOnIIIaM 1 HaCeKOMBbIM. DTH [1Ba KadecTBa
- YCTOMYHMBOCTH K IepONIHOAM U HACEKOMBIM — B HAIIH
OHU XapaKTepU3YIOT OOJIBIIYIO YaCTh OMOTEXHOJIOTH-
yeckux KyJbTyp. B nmocaennune 20 jieT moBCEMECTHO
HpeNpPHHAMAJIICh YCHJIAS MO BBIAEJICHHIO T€HOB, OT-
BETCTBEHHBIX 32 T€ MHOTOYHCJICHHBIC XapaKTEPHCTHKH,
KOTOpBIE CEJICKIMOHEPHI, (DepMepbl, TOTPEONTEN U
MPOMBIIIJICHHUKN XOTEJIM Obl yCOBEPIIEHCTBOBATDH B
pa3JIMYHBIX KyJIbTypax. B Hamm mHu OnoTexHoJsiornn
pacTeHNi M TeHHasl MHXKEHEpHUsl 3aHNMAIOT OMIHO W3 Be-
OYIIMX MECT B FOCYyJapCTBEHHOM H YaCTHOM CEKTOpax
U CTAHOBSITCS Ba’KHOH COCTaBJISIOIICH PaCTEHHEBOMACT-
Ba Ha Bcex KOHTHHeHTax. Ha camom peste, cesibckoe
XO3SHCTBO cefiuac mepe’KuBaeT HeOOBIYalHbI MepHO/,
HOTOMY YTO MOIIHBIE T€HOMHBIE TE€XHOJIOTHU MO3BOJISI-
10T ONMpPEHE/IUTD T'eHbl, KOTOPbIE HA MPOTSKEHNU CJIe-
ayrommx 50 JIeT MOryT KOPEHHBIM 00pa30M H3MEHHTH
pacTeHNEeBOACTBO.

B 2005 rogy mer ormevaem 10 sier pa3BeneHus Omo-
TEXHOJIOTHYECKUX KYJIbTYp. 3a 3TO BpeMsl OblJIO BbIpa-

meHo 400 MHJIJTHOHOB T'eKTap TeHETHUECKH yCOBEPIIICH-
CTBOBAaHHBIX OMOTEXHOJIOTHUECKHX KYJIbTYp. (DepMepsl
BCEr0 MHpa BHEAPHUJIH OMOTEXHOJIOMMYECKUE KYJIbTYpbI
ObICTpee, YeM JIF0OYIO IPYTYI0 Pa3HOBHAHOCTH KYJIb-
Typ 3a BCIO HCTOPHUIO CEJICKOTO XO3sICTBa, Aaxe
OblcTpee, YeM BBICOKOYPOZKalHbIi r'HOpHO KyKypy3bl B
npouuioM Beke. C MOMEHTa BBEICHHS OMOTEXHOJIOTH-
YyecKux KyJpTyp B 1996 roamy, norpebsieHue reHetnuec-
KM YCOBEPILICHCTBOBAHHBIX KYJIbTYp BO3pacTasio GoJiee
yeM Ha 10 MpOLEHTOB €XKEerogHo, a COrJIacHO MOKJIaay
MeXayHapoaHO# CJ1yKObI MO NPHOOPETEHUIO arpo-0Ho-
TEXHUYECKHX pa3padoTok, B 2004 romy ux npuMeHeHHe
BO3pocs10o Ha 20 mpoueHToB. OCHOBHBIMHU HOCHUTEJISIMH
HOBBIX OMOTEXHOJIOTHYECKHX I'€HOB CTaJIl TaKue KyJIb-
TypBI, KaK €Of, KyKypy3a, XJIONOK U KaHOJIa, KOTOpbIe
COOTBETCTBEHHO COCTaBJIAIOT 56, 14, 28 u 19 nmpouen-
TOB OT OOLLeil MUPOBOIi MJIOIIAAN, 3aHUMAEMOil JaHHOI
KyJIpTypoil. BmecTe oHu 3aHMMaroT okoJ10 30 mporeH-
TOB OT BCEX 3€MeJIb, BBIACJICHHBIX MO 3TH KYJIbTYDBL
B Coemunennbix IIITaTax OMOTEXHOJIOTMYECKAS COS
(ycroiiunBasi K repouuuaam), Kykypysa (ycroiuuBas K
repouLHIaM U HACEKOMBIM) M XJIONOK (yCTOWYMBBIH K
repOMUIIAM U HACEKOMBIM) 3aHUMAIOT COOTBETCTBEHHO
okoJ10 85, 75 u 45 MpoOLEHTOB BCEX 3€MeJIb, BbIIEJICH-
HBIX MO 3TH KYJIbTYPBL

W

eHeTnueckn MODMd)I/ILIMpOBaHHbIe pucoBble pacTeHUA.

Coenunennbple IlITaThl BBICTYyNAKOT BeOyLUUM MPOU3-
BOJHUTEJIEM OMOTEXHOJIOTHYECKUX KYJIBTYP, 3aHUMALO-
mux 6osiee 48 MUJIJTMOHOB I'eKTap, Ha BTOPOM MeCTe
- AprenTuHa (16 MUJIJIHOHOB reKTap), Ha TPETheM
- Kanapga (6 MustHoHOB rekrTap), ciaenom bpasusms
(4,8 munnona rexrap) u Kuraii (4 MussimoHa rekrap).
O0wast cTouMOCTb OMOTEXHOJIOTHYECKUX KYJIBTYpP HO-
CTHraeT OKO0JIO MITH MUJJIMAPAOB HOJIJIApPOB, COCTaB-
a1 15 u 16 mpoleHTOB OT 00IIero oobeMa MpoU3BOIH-
MBIX CEJIbCKOXO3SIICTBEHHBIX KYyJIbTYp M PhIHKA CEMSH
cooTBeTcTBeHHO. [IpenmyrecTBa OHOTEXHOJIOIHYECKHX
KYJIBTYP COCTOSIT B MPOHU3BOACTBE 00Jiee EIIEBBIX
NpOAYKTOB MUTaHUS, KOPMa U BOJIOKOH, KOTOPBIM
TpeOyeTcsl MEeHbLIE NECTHHUAOB, KOTOpbIE MPEAOTBpaLia-
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(@) PIONEER

Ckott OncoH/«I"eTtn mamkac»

Ba 3TaHona.

IOT 3PO3HUI0 TMOYB H 00ECNeUnBarOT 00Jiee YCTOHUNBYIO
oKpyKarouyro cpeay. [lomuMo 3TOro, corjiacHoO no-
ciaeqaum cBeaeHusM Opranuzanuu OOH mo Bompocam
MPOJOBOJIBCTBHSL U CEJIbCKOTO XO3sIHCTBA, OJaromapst
UCTOJIb30BaHUI0 OMOTEXHOJIOTMYECKHX KYJIBTYpP, BO3pOC
rooBoil 1oxoxd OedHbIX (hepMepoB B Pa3BUBAIOIINXCS
crpaHax. boJsbiiag yactb 10OABOYHOH CTOMMOCTH TO-
1a 3TUM (pepMepam, a He MOCTABIIUKAM TEXHOJIOTHUA.

OMACEHWMA, 3ATPYOHAIOLWUE BbIPALLNBA-
HUE BUOTEXHOJTOMMYECKUX KYIbTYP

ITpuMeHneHne GHOTEXHOJIOIMH B CEJIbCKOM XO3SHCTBE
BBI3BIBACT PA3HYIO PEAaKIHUI0, XOTS KYyJbTYpHl, HOJTY-
YEHHbIC NPH MOMOLIY OUOTEXHOJIOTHI U TeHHOH MHXKe-
Hepuu, OB BHEIPEHbl ¢ KOCMHYECKOH CKOPOCTBIO H
CTaJIM CaMBbIMH TIIATEJIbHO NPOBEPEHHBIMH M H3YYEHHBI-
MU KyJIBTypaMH 3a BCIO HCTOPHUIO yesioBeuecTsa. [Ipo-
THBHUKHY NPUMEHEHHSI OMOTEXHOJIOTHI M MOJIyYEHHBIX C
UX MOMOLIBIO T'eHETHYeCKH MOANUIHPOBAHHBIX Opra-
HU3MOB, B OCHOBHOM, cOCpeloToueHbl B EBpomne, rae He-
OoJiblIasi, HO 3aMeTHAasl IpyNna aKTHBHCTOB HACTPOMJIA
OOIIECTBEHHOE MHEHHE NMPOTUB OUOTEXHOJIOTHH.

HenaBHue cyiydyan KOpoBbero OelIeHCTBa U OOHapy-
JKEHUSI AUOKCHHOB, HE MMEIOLINE HUKAKOIrO OTHOILECHUS
K OMOTEXHOJIOrHSM, 3HAUMTE/IbHO NMOAOPBAJIH AOBEPHE
€BPOIEIICKOro HacesIeHUsI K OpraHaM Haa3opa 3a Huiie-
BBIMHU NPOAYKTAaMH, H B 3TOH 0OCTaHOBKE I'pyNIaM aK-
THBUCTOB yJaJI0Ch HACTPOUTb OOLIECTBEHHOCTb NPOTUB
HNPHMEHEHHsT OMOTEXHOJIOTUI B CEJIbCKOM XO3SIHCTBE.
OO0 HemoBepue HUUEM HE ONMpPaBAAHO: MOCJIE AECITH
JieT 0e30MacHOro NPUMEHEHUS U MCIOJIb30BaHUS I'eHe-
THUYECKH YCOBEPLICHCTBOBAHHBIX KYJIbTYp ¢ Oosiee 400
MUJIJTHOHOB T'eKTap CeJIbCKOXO3SICTBEHHBIX YrOAui
HUKAKHE THIOTETHYECKHE ONACCHUS HE NMOATBEPAMIIUCD.
He Obu10 3ahUKCHPOBAHO HU OAHOrO CJiyvast HeOJia-
TONPUSTHOI'O BJIMSIHUSA TaKUX KYJIBTYD Ha OpraHHU3M
YyesIoBeKa, a B IJIAHE 3alUThl OKPYIKAIOIIeH Cpenbl

CYLLECTBYIOT NMOATBEP2KACHHbIE npeumylectsa. Ha ca-
MOM A€JI€, KPYIHbIC UCCJIEAOBAHUS, OIIy6.HI/IKOBaHHbIe
B IIOCJIEAHUEC IISITHh JIET B HAYUHBIX 2KypHaJlaX, pELeH-
SBUPYEMbIX KOJIJIETaMU-yUC€HbIMH, ITIOKA3bIBAIOT, UTO
OUOTEXHOJIOTHYECKUE KYJIBTYPBI IO OOJIbLICH YacTH 3K-
BHUBAJICHTHbI CBOUM HCGI/IOTCXHOJ'IOFI/I‘{eCKI/IM aHaJioram,
YTO YPOKAaWHOCTb MOBBICHJIACH, OOBEMBI TIPUMEHEHUS
NECTUIUMAOB CHU3UJIMCb, 3HAUUTCJIbHBIC 06"beMbI IoYyB
6bI.HI/I 3allIUIICHbI, & YIIPaBJICHYECKNE METOAUKH YCIICI-
HO Npe€aoTBpaAlaOT WJIM CHUKAKOT CONPOTUBJICHUC ITPHU-
MEHEHUIO KYJIbTYp, YCTOHUYHMBBIX K HACEKOMbBIM. XOTs
HHU OAHA TCXHOJIOTUS HEC MOXKCET 6bITb CTONNPOLUCHTHO
0e30MacHoi, OMOTEXHOJIOrNYECKHEe KYyJIbTYphl NPEACTaB-
JISIOTCSI HE MEHEE, a, BO3MOXKHO, U 0oJiee O0e30macHbI-
MU, UEM HX aHaJIOru, NPpOU3BCACHHDbIC TpaOdULUHUOHHBIMU
METOIAMHU.

A YTO B BYAYLUEM?

B Teuenne ciienyromero OeCsITHJIETHSI HOBbIE TOCTH-
JKEHHSI B 00JIACTH CEJIbCKOXO3SIICTBEHHBIX OHOTEXHO-
JIOTHii TO3BOJIAT BBIBOOUTH KYJIBTYDPbI C MOBBILIEHHOH
YCTOWYMBOCTBIO K 3acCyXe, Kape U X0JIody, TpeOyrolue
MeHbLIe yIOOpeHnid 1 MeCTHUUIOB, CoaepKalue B cede
BaKIMHbI MPOTUB HanOoOJIee PacHpOCTPAHEHHBIX MH(EK-
LIMOHHBIX 3a00Js1eBaHuil, o0Jafatonme 6osiee KpymHbIMU
CEMCHAMH C TIOBBILICHHBIM COACPXKAHUEM MUTATEJIbHBIX
BEILIECTB, MPOU3BOISILIIE OOJIbIIEE YUCTIO TAKUX CEMSH
U CMOCOOHBIE BOCCTAHABJIMBATBHCS B OTCYTCTBHE CIOCOO-
HOCTU TMOPUIHBIX PACTEHHH K yCTOWYMBOMY OIJIOHOT-
Bopennto. [ToMumMo 3Toro KyJbTypbl OyayT oOOraleHbl
NUTATEJIBHBIME BEIIECTBAMM, YTOOBI IOMOYb CIIPABHTH-
Cs C HEIOCTATKOM MPOAOBOJIbCTBUSI B Pa3BHBAFOILIUXCS
cTpaHax. B HacTosiiee BpeMsl MPOXOOUT MOJICBBIC HCIIbI-
TaHUSI COPT «30JI0TOH pUC 2», B KOTOPOM COLEPAKHUTCS
10 30 MKr OeTa-KapOTHHA, UICTOYHHKA BUTAMHHA A,
corJilacHo HefmaBHell cratbe 2KaksmH IIaH u apyrux
aBTOpoB. ITo ux pacueram, KOJIMYECTBO OeTa-KapoOTH-
Ha, COOepIXKalIerocsi B OObBIYHON AeTcKol mopiuu 60 r
puca, cnocoOHO YAOBJIETBOPUTh A0 50 MPOLEHTOB OHEB-
HOIl HOpMBI BUTaMHHa A.

[TomMumMoO npuMeHeHHil B 00J1aCTH MOBBIILEHHS 00'be-
MOB NPOM3BOJACTBA MPOAYKTOB MUTAHUSI, KOPMOB H
BOJIOKOH, OMOTEXHOJIOTMH BHOCSIT CYLLECTBEHHbBIH BKJIAJ
B MPOM3BOJACTBO dHEpruu. JJOCTHXKEHHS B 001aCTH
OMOTEXHOJIOTHIl CAe/Ia/Ii BO3MOXKHBIM MPOU3BOICTBO
00JIbIIMX 0OBEMOB HEAOPOroi LeJsI1ys1a3bl, KOTopast
HCIOJIb3YETCs /1Sl IPEBPALLEHHS LEJIJTH0JI03bI B MOHO-
caxapubl, 13 KOTOPBIX, B CBOIO OU€pedb, MOJTyUaroT
Takue BHbI TOIJIMBA, KakK 3TaHoJI. 1o mocsieaHum
oueHkaM MunncrepcrBa 3HepreTuky, k 2020 rogy Co-
eaqunennbie [ITaTel MOrJi Obl MPOM3BOAUTH HE MCHEE
TPUALATH MPOLUCHTOB TPAHCMOPTHOI'O TOIJIMBA U3 OHO-
macc. CeJIbCKOXO3SiCTBEHHbIE OUOTEXHOJIOMUH MOTJIH
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OBl TIOBBICUTD 3TOT MOKA3aTeJIb 3a CUET YBEJIMUCHHS
MJTIOTHOCTH BBIPAOOTKYM OMOMACCHI, YCOBEPUICHCTBOBA-
HHSI TEXHOJIOTHYECKUX XapaKTEPUCTUK HUCXOOHOTO ChI-
pbs 11T OHOMACC W CHUKEHHS MOTPEOHOCTH B arpOHO-
MHYECKUX UCTOYHMKAX, TAKUX KAaK BOHA, YAOOPEHUS H
MECTULUIBI.

Hekotopsle Benyiuue crpanbl, B yacTHocTH, Co-
equHenHble [tatel 1 Kurtaii, akTHBHO pa3BUBAIOT
CeJIbCKOXO03SMUCTBEHHbIE OMOTEXHOJIOTUH, BKJIAbIBas B
UCCJICIOBAHUS U pa3pabOTKy HEOOXOOMMBIC CPEIACTBA M
obecneunBast 3PPEKTUBHYIO CHCTEMY pPEryJIMPOBaHUS
IUTSL BBEICHUST M KOMMEPIHAJIN3aliN HOBBIX OHOTEXHO-
JIOTUYECKUX KYJIBTYP.

st Toro uroObl pa3BuTh B XXI BEKe CEJIbCKOE XO-
3SUCTBO HOBOTO 00pa3la, OQHOBPEMEHHO YCTOHYHBOE H
3 peKTHBHOE B OTHOIICHHN O€30MaCHOCTH MPOAYKLIH
W DHEPreTHUYECKOH caMOOOECIIEYCHHOCTH, HAM HE00XO-
OUMO Oy[eT WCHOJIb30BaTh BCE AOCTYIHBIC HAyUHBIC
METOIBI U OTKPBITHS, B TOM YHCJIE OMOTEXHOJIOTHU H
FEHHYI0 UHXKEHEPUIO, U NMPHOEPKHUBATHCS B CEJIbCKOM
XO03SIICTBE MYTHU OOCTHXKEHMI, KOTOPBI MOAAEPKUBAT
MPOrpecc 4ej0BevYecTBa Ha MPOTSIKEHUH BEKOB. M

Mnenusi, evickasviéaemvle 6 3Moil cmamoe, He 00513AMeJIbHO OMPANCa-
1om 83es1510bl Uy noaumuky npasumesivemea CILIA.
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BUOTEXHOJIOITMYECKHUE

cJie 32 COOOIICHUSIMU O YyIOACHCTBEHHBIX H3JIe-

YEHHUSIX W 9yOO0-THILE COOOLIEHHSI O MeHETHYECKU

MOIUUIIMPOBAHHBIX HACEKOMBIX OYHOpaKUT Hayd-
Hble Kpyry, o0elast cTaTh CJASIYIOIHUM «UyA0M» OHOTEeX-
HOJIOTHi. Y CMENIHOE TIPUMEHEHHE TeHETHUSCKH MOANDULIH-
POBAHHBIX HACEKOMBIX MOTJIO Obl CYLIECTBEHHO YJIyYLINTh
3I0POBBE JIFOACH, OCOOCHHO B Pa3BHBAIOLIUXCS CTPaHAX,
HOBBICUTh YPOZXKAHHOCTh B CEJIbCKOM XO3SIHCTBE U, MO yT-
BEPKACHHUSIM HEKOTOPBIX YUCHBIX, YJIYULIUTb COCTOSIHHE
OKpyzKaromei cpernpl. U emme oHH MOTJIM Obl 3aCTaBHTh HAC
3ayMaThbCsl, CTOUT JIM TPUXJIONBIBATH KOMapa Ha IIee, ec-
JII OH MOZKET He MePeHOCHTb OOJIe3HH, a OOPOTHCS C HUMH.

Hccnenyrorcst aBa BUOa FeHETHYECKH MOINHIMPO-
BaHHBIX HACEKOMBIX: MapaTPAHCTEHHbIE H TPAHCI'CHHBIE.
[MapaTpaHcreHHble HACEKOMBIE CO3HAFOTCS MyTEM BHEOpe-
HHS YacTi oOpadoranHO# B s1abopatopun [IHK (Ha3biBae-
MOH TPaHCI€HOM) B MHKPOOBI, €CTECTBEHHBIM 00Opa30oM
oOHTaroIye B JKEJIyIOUHO-KHIIEYHOM TpakTe. ['eHsl,
cofepzKallyecss B 3THX MUKPOOax, MOTYT U3MEHUTb Hace-
KOMOE-HOCUTEJIsI. TpaHCTeHHbIE HACEKOMBIE MOJIYYarOTCS
nyTeM (QU3MYECKOro BHEAPECHUS TPAHCITEHOB B XPOMOCO-
MbI HACEKOMOTO.

J1st TOro 4To0bl MOTOMKHU FEHETHYECKH MOAUULH-
POBaHHOTO HACEKOMOIr'0 TOXKE HECJIM M3MCHEHHBIl T'eH, He-
00X0IMMO H3HAYaJIbHO BBOOHUTH TPAHCI€H B XPOMOCOMBI
KJICTOK, MPON3BOMSLINX CIEPMY WJIH STHLUEKJIETKH (060J1b-
IIMHCTBO HACEKOMBIX PAa3MHOXKAIOTCS MOJIOBBIM MyTEM).
I'eneTryeckn MOOMOUIMPOBAHHBIE HACEKOMBIE TOJIZKHBI
00J1a4aTh JIErKO OTJIMYMMBIMH Y€PTaMH, YTOOBI yUEHBIE
WM [APYTHe 3aMHTEPECOBAHHBIE JIMLA MOTJIH CJICOUTD 32
HUMH B XOJ[I€ MCCJIEOOBAHUs, K MPUMEPY, AJIST Pa3aeJICHHS
CaMOK H CaMIOB.

YueHble TpyAsTCS Had pa3padOTKON pa3JIMUuHBIX BHIOB
HAaCeKOMBIX C TaKHMHU YepTaMu, OJ1arogapsi KOTOPbIM OHH
MOTJIM Obl GOPOThCs ¢ MH(MEKIUOHHBIME 3200JI€BaHUSIMH,
COPHSIKAMH M HaCEKOMBIMU-BPEIUTEIIIMUA U TPOU3BOAUTH
JekapcTBa. K mpumepy, reHeTHYecKr MOOH(ULHPOBAHHbBIC
MUeJsIbl He OyayT MOABEPIXKEHBbI OOJIC3HSIM H Mapa3uTaM,

a TeHeTHYeCKH MOAN(HUUNPOBAHHBIE LICJIKONPSIIbl MOTYT
HNPOU3BOONTH OEJIKH, KOTOPBIE MOTYT OBITh HCIOJIHb30BAHBI
B CO3/1aHUM HOBBIX MAaTEpPHAJIOB.

Bricokast MpOM3BOOUTETTPHOCTD T€HETHYECKH MOON(DH-
[IIPOBAHHBIX MYEJI H IIEJIKONPSAOB MOPaXKaeT BOOOpazKe-
HHE, HO TOpa3a0 BaKHEe T€ FeHeTHYECKH MOAUMHIMpPOBaH-
HbIE HACEKOMBIE, KOTOPBbIE MOTYT CNAcaTh JKU3Hb JIFOMCH.
Komaps! nmepeHocsiT MaJisipiio, KOTOPOH, MO MOACUYeTaM
BcemupHoii opranu3aiuy 3ApaBOOXPaHEHHUsI, 3a00JI€BAOT
ot 300 go 500 MHUJIJITMOHOB JIFOAEH M OT KOTOPOW yMHUpa-
er 0oJiee MUJIJIMOHA JIFOACH exkerogHo. [IpuMenstonmecs
ceifyac XMMHYECKUE NECTHLUIbI HEFaTUBHO BJIMSIIOT HA
3[I0pPOBbE UEJIOBEKa M OKpYyzKaroulyto cpeny. IlosBiieHue
HACEKOMBIX, YCTONUMBBIX KO MHOTHM MECTHIUAAM, MOIPbI-
BaeT UX 3(PPEKTHBHOCTD.

KYKU

I'eneTnyecku Momau-
(upoBaHHbIE KOMa-
PBI — 9TO MAEaJIbHOE
peleHre npooJIeMBI
" Mastspun. Y ueHsle coou-

PAOTCSI TeHETUUECKU U3-
MEHUTb CaMIIOB, IIOTOM
Pa3MHOXKHTH HX, CTEpH-
AP/WWP/MUHUCTEPCTBO CEMbCKOro
osniicrea ClUA TH30BATD H BBITYCTHTH
Ha CBOOOIY IS CIa-
PUBaHUS C caMKaMH. Takoe HECHMMETPHYHOE pa3sMHOKe-
HUE NMPHUBEJIO ObI K YHHUYTOXKEHHUIO WJIH, 1O KpaiHen Mepe,
PE3KOMY CHIZKEHHIO €CTECTBEHHOH MOMYJISAIMH KOMAapoB.

Jlpyroe peleHne — BHEOPUTDH IeHbl, OTBETCTBEHHBIE 3a
00pB0y ¢ MaJIsIpueil, B CYLLECTBYIOLIYIO MOMYJISIMHIO STHX
HaceKOoMBbIX. Takoe BHeIpeHHe, NIPOBEICHHOE C JOCTATOYHO
BBICOKOH YaCTOTOH, COCOOHO CHU3HUTDH PACHpOCTPAaHEHUE 3a-
0oJieBaHus, cuuTaeT npodeccop 6uoJiornu u onoxumun Ka-
smcpopHuiickoro yHusepcutera B VipBuHe DHTOHH [[KeiiMc.

Y2Ke OblI MPOBEJCHBI NEPBbIe OrPaHUYEHHbIE UCIbITA-
HUSL C Pa3/IMYHBIMI FeHETHYECKH MOIMHUIIPOBAHHBIMU
HACEKOMbIMY, 2 B TEUCHUE OJIMKAHIINX TPeX-IATH JIET HEKO-
TOpBIE MPOEKTHI MOIYT YK€ BBITYCTATH HACEKOMBIX B OKpY-
XKaromyro cpenry. Ho crau renetinuecku MoauUIPOBAHHBIX
HaCeKOMBIX HaM MoKa He rpo34r. ITo xpaiiHeil Mepe, B Om-
Kainme 5-10 JIeT TeXHOJIOTUYECKUE U APYTHE NPENsSTCTBUS
HE MO3BOJIST YYEHbIM W MPEANPUSITUSM BBINTYCKATh KPYIHbIE
MAPTUM TPAHCT€HHBIX HACEKOMBIX, Nosiaraer JIrok Anbdu ¢
xadenps! 30010rui OKcOpACKOro YHUBEPCUTETA.

YdeHbIM U 3aKOHOOATEJsISIM eIl MPEACTOUT Pa300paTh-
CsI C HEONMPEHE/ICHHOCTHIO B OTHOIICHNU IJIUTEJIBHOTO
BO3ICUCTBUSI 3TUX HACEKOMBIX Ha 9KOCHCTEMBI, 3I0POBbE
HaceJsIeHHsI U 0e30MacHOCTb MUILEBBIX MPOAyKTOB. bosiee
TOr0, CIOCOOHOCTh HACEKOMBIX NEpeceKaTh rocyaapCTBEH-
HbIe I'DaHHULbI CO3a€T HOPMATHBHBIE MPOOJIEMbl MEXKIY-
HAapOAHOIO MOPSIAKA, KOTOPbIX HUKOIAAa HE BO3HUKAJIO C
TeHETHYECKH MOIU(HUINPOBAHHBIMY KYJIbTYpaMH. Y MpaBH-
TesbeTBa CoenHeHHBIX IIITaTOB M MHOTHX APYTHX CTpaH
IOKa YTO HET HUKAaKOil YeTKO pa3paOOTaHHOH MOJIMTHKU B
OTHOILEHUY TPAHCTEHHBIX HACEKOMBIX, & MEXKIyHapOIAHbIE
OpraHH3aIUH MOKA elle He MOAKJIFOUMIICH K COOTBETCT-
BYIOLIIEMY TIPOLECCY peryJmpoBaHns. B pesysbraTte B cBO-
eM npokuiame 2004 roma Munnuatusa Ilbto mo Bompocam
NHIIEBBIX NPOAYKTOB H OHOTEXHOJIOTHH 3aKJIIOUYHJIA, YTO
FICCJIEIOBAHUSI MOTYT ONEPEANTh HOPMATUBHYIO MOATOTOB-
JIGHHOCTB. B [OKJIazie rOBOPHUTCS, UTO OJISI YCTAHOBJICHHS
YETKOro0 CBOJA NMPABHJI K MOMEHTY NPOBEAEHHS MHPOKUX
TMOJICBBIX UCIIBITAHUI YUEHBIM U 3aKOHOOATEJISIM HEOOXOAu-
MO HauaThb OOCYXKIEeHHs yXke ceiyac.

Hcemounuk: Ceéodka na 6aze mamepuasios, evinyujeHuvix Huuyuamu-
6ot IToro no eonpocam nuugesblx NPOOYKmMos u OUOMEXHOJIO2UI, 6 MOM
uucie pabouux OOKYMeHmos8 ¢ KOHeperyuu no OUOMexHOI02UHeCcKUM
HACEKOMbIM.
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PA3SPABOTKA HOBbLIX MATEPUAJIOB
N MOJIEKYJIAPHBIX MANIMH

lyryan Ykan

Hmumupy s npupo0y, yuensie paspadbamuiéarom cosep-
UWeHHO HO8ble MOJIEKYJLSIPHbIE MOOEJIU, KOMOopble MOy
CILYIACUMB KATILKAMU OJ151 HOBbIX MAMEPUATIO8 U CII0NC-
HbIX MOJIEKYJISAPHBIX MawuH. Paseusarowasic s oonacms
HAHOMEXHOJI0eUll UCNOJIb3Yem 6a308ble NPUPOOHbLE
KOMNOHEeHmbl, makue KaK dMUHOKUCJIOmbl, OJisl CO30aHU S
CMpYKmyp 6pode nenmuooé u npOMeuHo8, NPUMEH eMbLX
6 Meduyune u d3Hepeemuke. Hanobuomexnonoeu yxce na-
UAJIU UCNOJIB308AMb MOJIEKYJTLSIPHYIO CAMOOP2AHU3AYUIO
Kax cnocob npous3eo0cmea HO8blX HAHOOUOCMPYKMYD,
MakKux KaKk HaLompyoKu 0Jis1 MEMALIUHECKO20 JIUMb S,
HAHOKANCYJIbL OJ15 JIEKAPCME U KAPKACHL U3 HAHOB8OJIOKOH
0J151 svipawusanusi Hoswvlx mkarei. Ilomumo smoeo, yrce
CKOHCMPYUPOBAHbL 8bICOKONJIOMHbIE HAHOMEMPOBble
domocucmemvl u céepxyieckie MOJIEKYJIAPHbIE MAUIU-
Hbl, cobuparougue cosHeuHyro 3Hepeuro. Boszmoorcno, npu
JIyuuemM NOHUMAHUU MO0 8JIeHUSl, KOMOpoe celuac
Kasiceme s He NOOOAOWUMC 51 HAYKe, YeJI08eK K020a-mo
CMOdICem UCNOJIb308aNb HAHONPUOOPLL OJ151 60CCIAHO8-
JIEHU S YACMell MeJid UTIU OMOJIONCEHUS. KOJICU, pAcuiupe-
HUSL 803MONCHOCMEl] Heslogekd, 00y30aHUS HeO2DAHU1EH-
HOU COJIHEUHOU IHepeUU U Opyeux 0eJi, KOmopbvle Cec00H s
HAM KAJICYMC 5l HE803MONCHBIMU.

ILlyeyan Yorcan — 3amecmumesivp oupekmopa Llenm-
pa buomeduyurckoeo npoekmuposanus npu Maccauycem-
CKOM MEXHOJI0eUHeCKOM UHCIUNyme.

«IIpumepro 10 moicsiu iem HA3ao uesnosex HauaJsl
000MAWHUBANL AHCUBOMHBIX U KYJILIMUBUPOSAMb pACHie-
Hust. Tenepb npuuio 8pemsi nPUPYUeHU I MOJIEKY.J1.»

- Crozan Jluaakuct, MHCTUTYT OMOMETNIIMHCKIX

UCCJICIOBAHUN MMeHHN YaliTxemga, MaccauyceTcKuit
TEXHOJIOTUYCCKHI HHCTUTYT

HOTEXHOJIOTHSI, B OCHOBHOM, H3BECTHA CBOUM IIPH-
MEHEHHEM B MEANLIHE U CEJIbCKOM XO3SIHCTBE,
HO ceifuac (pokyc Bce OOJIbIIIE MEPEXOMUT HA TO-
CTPOCHHE HOBBIX OMOJIOTMUECKHX MATEPHaJIOB M MAIIUH
C CaMbIMH pa3HOOOPA3HBIMU CTPYKTYpamH, (PyHKLUHSIMH
¥ MPUMEHEHUSIMH. DTa TEHOCHIHUS! YCHJINJIACh C TPHXO-
IOM HaHoTexHoJiornil. HanoGnoTexnosiorn yvyarcs y
HPHPOABI, KOTOPasl co3[aBasla U COBEPIICHCTBOBAIA
MOJIEKYJISIPHBIE CTPYKTYPHBIE KOHCTPYKIHHU AJIST BBIOJI-
HEHHsT OECUNCIICHHbIX KOHKPETHBIX 3aJa4 Ha MpOTSIZKe-

HMH MUJUJIHApAOB JIET, U ceiiyac CO3Aal0T COBEPLIEHHO
HOBbIE MOJIEKYJIIPHbIE MOJEJIM — MO KyCcOuKaMm, OT
MPOCTOro K CJIOXKHOMY — [UUISI TOCTPOEHHS HOBBIX Ma-
TEpUaJsIOB U CJIOXKHBIX MOJIEKYJISIPHBIX MalinH. Becbma
BEPOSTHO, YTO B CJIEAYIOLIEM MOKOJICHWH BeJIuaiiiiee
BJIMSIHUE Ha Halle OOLIECTBO H MHPOBYHO SKOHOMHKY
OKaXXyT TaKME JOCTIKEHHs, KAK HOBbIE MaTEpHAJIbI,
CMOCOOHBIE BOCCTAHABJIMBATDH NMOBPEKICHHBIC TKaHH,

U MOJIEKYJISIPHBIE MALUMHBI UTSI JOOBIYH COJIHEUHOH
SHEPI'UH, COOPaHHBbIE U3 MEJIbYANIINX MOJIEKYJISIPHBIX
AMHHOKHCJIOT U JIMIUIOB.

CoBpeMeHHast OMOTEXHOJIOTUS YKe MPOH3BeJia
MHOXKECTBO INOJIE3HBIX NMPOAYKTOB, B TOM UHCJIE MHCY-
JIMH YeJI0BeKa U HOBble BakuuHbl. Ho B Oymymiem Hac
MOTYT XJaTh elle 00Jiee PEeBOFOLUOHHBIE OTKDPBITHS.
VIMEHHO MO3TOMY NMPaBUTEJILCTBA OOJIBIIMX U MAaJIbIX
CTpaH, a TaK’KE€ MECTHbBIE U IJI00aJIbHbIE HHAYCTPHU
CTapaloTCs MPUBJIEUb OMOTEXHOJIOroB M cpenctsa. Her
HHMKAaKOTO COMHEHHS B TOM, UYTO OHOTEXHOJIOTHSI, ONHpa-
SICb Ha HAHOTEXHOJIOTHUECKHE CPEACTBA, PaCLINPSIETCS
Bce ObICTpee, U caMOe HHTEPECHOE KOET HAC BHEpedu.

MMUTALNA NPUPOODbI

B mocTpoeHnn 3aMedaTesIbHBIX MaTepHasIoB H MO-
JIEKYJIIPHBIX MallVH aTOM 32 aTOMOM H MOJIEKYJ1a 3a
MOJIEKYJIOH paBHBIX NpHPOAE HEeT. Pakyiikum, Kemuyr,
KOpaJlJIbl, KOCTH, 3yObl, AEPEBO, LIEJIK, POra, KOJlareH,
MBILICYHbIE TKAHH H BHEKJICTOYHBIE MAaTPHLBI — 3TO
BCEro JIMIIb HECKOJIBKO NMPHUMEPOB NPUPOIHBIX MaTepHa-
J10B. MHOrobyHKIIMOHAIBHBIE MaKpPOMOJIEK Y ISIPHbIE
arperarel, TakKue Kak reMOrJIo0HH, MOJIUMEepasbl H MeM-
OpaHHbIe KaHaJIbl, 0 CyTH, MPEACTABJISIFOT CO0O0ii MOTpsi-
Carollle CKOHCTPYHPOBAHHBIC MOJIEKYJISIPHBIE MAILHHBL.

3a MuwLMapabl JIET MOJIEKYJISIPHOrO 0TOOpa u
3BOJTIOLMH MPUPOAA BBIAEJIHJIA OCHOBHOI HAbOp MoJie-
KYJIAPHBIX 3JIEMEHTOB, B KOTOPBII BXxoaiT 20 aMuHO-
KHCJIOT, HECKOJIBKO HYKJICOTHOOB — CTPOHTEJIBHBIX
3JIEMEHTOB HYKJIEMHOBBIX KHCJIOT, TAKUX KaK pHOO-
HykJienHoBast kucsiora (PHK) u ge3okcupnubonykJien-
HoBast kucjaora (JJHK) - mpumepHO AECATOK MOJIEKYJI
JIMMUAOB U [IBa OecATKa caxapuaoB. M3 3Tux Ha BUX
HPOCTBIX 3JIEMEHTOB B XOI€ €CTECTBEHHBIX MPOLECCOB
CO3HAaeTCsl UYPe3BBIYAiHO pa3HOOOPa3HOE MHOXKECTBO
CTPOMTEJIbHBIX 3JIEMEHTOB, KOTOPbIE AaJiee MOTyT
CaMOOPraHU30BBIBATHCSA B M3OLIPEHHbIE CTPYKTYPHI,
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MaTepuasibl ¥ MOJIEKYJISIPHBIE MAIIHHbI, 00JIafarolIue
HE TOJIBKO BBICOKOH TOUYHOCTBIO, THOKOCTBIO H CIIOCOO-
HOCTBIO K KOPPEKIHH OIIMOOK, HO H CIOCOOHOCTBIO K
camoobecneueHuro u pa3sutuio. K npumepy, cucremsl
doTOCHHTE3a HEKOTOPBIX OAKTEpHUil M BCEX PACTEHHI
IpeoOpa3yrT COJTHEUYHBIN CBET B XUMHUECKYH) JHEp-
rur0. B ycJIoBUSIX HEIOCTATKA COJIHEYHOIO CBETA,
Hampumep, rjiyboko mog Bomol, )oToCHCTEMaM HEO0O-
XOOUMO cTaTh 60Jiee dPMOEKTUBHBIME [JIST TIOJTYUSHHSI
JIOCTATOYHOIO KOJINYECTBA COJIHEUHOI'O CBETA.

TpexmepHbI HaHOMaTepuar, BblpalleHHbIN Ha CUSIMKOHOBOW
NOBEPXHOCTM U3 KPOLLEYHbIX Kanesek XXMaKoro metanna.

B nauasie 1990-x rogos HayKa U TEXHOJIOTHUS BCTYMU-
JIM B 3MOXY CKOHCTPYUPOBAHHBIX MOJIEKYJIIPHBIX MaTe-
puasioB, Korjaa OMOTEXHOJIONH HavaJll OCBaMBaTh MaHU-
MyJISILMU C TPUPOAHBIMU CTPOUTEJILHBIMH 3JIEMEHTAMH,
XOTsI Obl OIMH M3 pa3MepoOB KOTOPBIX ObLI B Mpeaesiax
OT OAHOro HaHOMeTpa (OOHON MUJIMAPOHON MeTpa) 10
100 HaHOMETPOB, C LIEJIbIO CO3aHUS HOBBIX MOJIEKY-
JISIpHBIX CTPYKTYp. Tak Ke, Kak C/eJIaHHbIE U3 IJIMHBI
U BOABI KUPIUYU HUCTIOJIb3YIOT NMPU CTPOHTEJILCTBE CTEH,
- K npuMmepy, Besmkoil KuTaiicKoil CTeHbl — JOMOB HJIU
JIOPOT', OCHOBHBIE IMPUPOAHBIE CTPOUTEJILHBIE 2JIEMEHTHI,
TaKhe KaK aMUHOKHCJIOTBI, MOJKHO HCIOJIb30BaTh JJ1
CO3[aHUS CTPYKTYpP BpOJ€ NENTHAOB M MPOTEHHOB, KOTO-
pble MOT'YT MPUMEHSITBCSI B pa3HbIX obsiacTsix. Hampu-
Mep, Y KUBOTHBIX PacCTeT ILEpPCTh, UTOOBI COrPEBATh HX,
MOJUJTFOCKY BBIPALLMBAIOT PAKYILKH, YTOOBI 3aLUTUTHCS,
HayKy OpsIAYT LIEJIK, YTOObI JIOBUTh HACEKOMBIX, a Ha-
1M KJIETKH BbIPa0aThIBAIOT KOJIJIAreHbl, CBS3bIBAIOILE
KJIETKH BMECTe [JIsl 00pa30BaHusI TKaHEH U OPraHoB.

Ecsmm yMeHbIINTD CTPOUTESIbHBIE 3JIEMEHTHI B

La1modaanHA ummowond

oHeLLEA ¥deN/oxX ueg Wuir

gwey| ‘dAAdLooHeH diHer

MULJIMAPA pa3 A0 HAHOPa3MEPOB, TO MOJIEKYJISIPHbIE
MaTepuasibl U MalIdHBI MOXKHO COOMPATh U3 FOTOBBIX
[eraJsieil MpUMEPHO TaK XK€, KaK U3 FOTOBBIX 3JIEMEH-
TOB CTPOST AOMA.

MousiekyJisipHbIE CTPYKTYPHBIE 3JIEMEHTBI MENTHIBL,
00pa30BaHHBIC U3 AMHHOKHUCJIOT, OUCHb BaKHBI B pa3pa-
0OTKE HOBBIX HAHOOMOJIOTHYECKHX MaTepuasioB. B Boze
U KUOKOCTSIX OpraHu3Ma MENTHObI 00Pa3yKT XOPOIIO
YIOPSIIOYEHHbIE KapKachl 13 HAHOBOJIKOH, KOTOPBIE MO-
TYT UCMOJIb30BAThCS AJ151 BbIPALLMBAHUSI TPEXMEPHBIX TKa-
Hell ¥ 1151 BOCCTaHaBJjmBarouleil Mmeauuunbl. Hampumep,
YUCHBIC MCMOJIH30BaM OHOJIOrHYECKUE KapKachl U KJIET-
KU [1J151 BbIpAILMBAHUSI MCKYCCTBEHHBIX XpsILLEil U KocTel
Ha 3aMeHy MOBPEXIEHHbIM TKaHsIM. boJsiee Toro, yuenole
J10Ka3aJi, YTO CAMOOPraHU3YIOLHECsS] NeNTUAHBIE Ha-
HOBOJIOKHa MOT'YT MIHOBEHHO OCTaHOBHTb KPOBOTeUe-
HHE, UTO OUEHb MO0JIe3HO B Xxupypruu. HoBble menTuabl
OKAa3bIBAIOTCSI KpailHE HYKHbIMHU B JOCTaBKE JIEKAPCTB,
MPOTEHHOB M I'€HOB, TaK KaK OHH MOTYT OOBOJIAKUBATH
HEpaCTBOPHMBIE B BOJE JIEKapCTBa U JOCTABJISITh UX B
KJIETKU U ApYyrue yactu opraHusma. [loMmumo 3Toro oxu
HEOOXOANMBI [JIST CO3OAHHS OMO-COJTHEUHBIX MOJICKYJISIp-
HBIX MAIUWH AJ151 NOTJIOLIEHHUSI SHEPTHH, HCIOJIb3YIOLHX
($OTOCUCTEMBI JIUCTHEB LUMHHATA U AEPEBbEB.

MOJEKYITAPHAA CAMOOPIrAHU3ALIVA

Bce 61OMOJIEKYJTbI, B TOM YMCJIC TENTHIBI H MPOTEH-
HBI, B3aMOJICHCTBYIOT €CTECTBECHHBIM 00pa30M U CIO-
COOHBI CAMOOPraHU30BBIBATHCS B UCTKHE CTPYKTYPHI
JIUISL BBIMOJTHEHHST ONpefe/IeHHbIX 3aaad. [1o pesyJibra-
TaM HaOJIIO[ICHUIT 3a MPOLECCAMH SCTECTBEHHOH COOPKHU
OHOJIOTUYECKHX MOJICKYJISIPHBIX CTPYKTYp HaHOOMOTEX-
HOJIOTH HAaYaJii MPUMCHEHHE CAMOOpPraHHW3aliu B Kaye-
CTBE CIOCO0a MPOM3BOACTBA HOBBIX HAHOOHOCTPYKTYD,
TaKuX KaK HAHOTPYOKH IJISI METaJIJTHUYECKOrO JIUThS,
HAHOKAMCYJIBl AJI JICKAPCTB U KapKachl N3 HAHOBOJIO-
KOH IJTsI BbIpAIlMBaHUS HOBBIX TKaHEW.

B mporecce MOJIEKYJISIpHOI caMOOpraHm3aniu oopa-
3YIOTCSI, B OCHOBHOM, Cj1a0ble CBSI3H, — KaK €CJIH OBl JIF0-
I B3SJTUCh 32 PYKU — KOTOPBIE MOT'YT OBICTPO YCTaHAB-
JIMBATBCS M UCUE3aTh. DTO Pa3UTEIJILHO OTJINYACTCS OT
MPOYHOro KPEIJIeHHs HAlUX PyK K Teity. Ilo oTaesibHOC-
TU cJ1a0ble MOJICKYJISIPHBIC CHJTBI BEChbMa HE3HAUNTEIIb-
Hbl. BMecTe XKe Takue csia0ble B3aMMOJEHCTBUSI, KaK
BOAOPOMHAS M VIOHHAS CBSI3H, UTPAIOT BaXKHEHUILYIO POJIb
BO BCEX OMOJIOTMUECKUX CTPYKTypaxX M B3aMMOACHCTBU-
sx Mexkay HuMH. [10CKOJIBKY Bce OMOJIOrMYecKue marte-
pHaJIbl B3aMMOOCUCTBYIOT C BOAOH, OCOOCHHO 3HAUMMEI
B OMOJIOTHYECKMX CHCTEMaX BOAOPOMHBIC CBSI3H, OIMOC-
PEeOOBaHHbIE MHOT'OYHCJICHHBIMH MOJICKYJIAMU BOMBI,
CBSI3BIBAIOIIMMH [IBE OTHC/IbHBIC YacTH. CBSI3U, KOTOpPBIC
MOZKHO HAiiTH B KOJIJIar€HaX, MOBBIIAIOT BJIA’KHOCTh Ha
0oJiee IJINTE/IBHBIN MEPHO BPEMECHU.
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Yro xacaeTcs MOJIEKYJISIPHBIX CTPOHUTEJIBHBIX 3JIe-
MEHTOB, CKOHCTPYHPOBAHHbIE NMENTUABI TOXOXKHU HA UTPY-
IIeYHbIE KHPIUYUKH B CTPOUTEJIBHOM Habope «Jlero»,
C/eJIaHHBIE N0 YETKOH CXeMe M CIOCOOHBIE 00pa30BbI-
BaTb NMPaBHJIbHbIE CTPYKTYpPbl. DTU HOBbIE MOJIEKYJIAP-
HbIE 3JIEMEHTBI, YaCTO Ha3biBaeMble «Jlero-nentugaMm»,
CIMIOHTaHHO OOpa3yIOT NMPaBUJIbHbIE HAHOCTPYKTYPHI MO
BO3[EHCTBHEM ONpPEAEJICHHBIX BHELIHUX YCJIOBUIA.

Jlero-nenTuaHble MOJIEKYJIBI B BOAE (POPMUPYIOT
NpaBUJIbHBIE HAHOBOJIOKHA, KOTOPHIE B CBOIO OUYE€pPEAb
CBSI3BIBAIOTCS U 00pa3yloT Kapkachl. «[TropaMatpukc»

- 3TO KOMMEpPUYECKH PeaIM30BaHHbIA KapKAaCHBI MaTepu-
aJ1 U3 HAaHOBOJIOKOH, KOTOPBIil MOJIy4YHlJI CBOE Ha3BaHHE
Os1aromapst HaeaJIbHOCTH B Ka4eCTBE OMOTEXHOJIOrHYeC-
KH pa3pabOTaHHOrO OGHOJIOrMYECKOro Kapkaca. Y YeHble-
OHOMeINKHN BO BCEM MHpe ceivac
UCHOJIb3YIOT €ro JJISl U3y4eHUs
PaKOBBIX U CTBOJIOBBIX KJIETOK H
JJ1S BOCCO3[aHUsI KOCTHOH TKaHU.

Hasnnuue B kapkacax U3 Ha-
HOBOJIOKOH MOp Pa3MepoM OT 5
a0 200 HaHOMETPOB U Upe3BbIYAN-

1. CoJiHeUHBI CBET
NOCTYMaeT Yepe3 CTEKJIO.

IOT MHOZKECTBO Pa3JIMYHBbIX, XapaKTEPHBIX KOHCTPYKLMH.
Okaz3asioch, YTO HEKOTOPbIE NENTHAHBIE ETEPreHTHI
CMOCOOHBI CTAaONJTM3UPOBATh KpaiiHe TSKeJIO CTaOuIIN3H-
pyromyecss MeMOpaHHbIE MPOTEHHbI — MPOTEHHOBBIE MO-
JIEKYJIbl, NPUKPETJICHHBIE UJIN CBSI3aHHBIC C KJIETOUHOH
MeMOpPaHOIl — YTO OTKPBIBAE€T HOBBIE MYTH K PELICHUIO
OJTHOH M3 CaMBIX CJIOXKHBIX 3aJa4 OMOJIOTHH: MOJTyde-
HHIO SICHOH KapTHHBI MMOBCEMECTHO MPHCYTCTBYIOLINX H
JKH3HEHHO HEOOXOOMMBIX MEMOpPaHHBIX NPOTEHHOB.
MHorouycJIeHHble JIEKapCcTBa OKa3bIBAIOT CBOE
BO3JEHCTBHE Yepe3 MeMOpaHHble npoTenHbl. OOHAKO B
0O0JIBIION CTENEHN HeW3BEOAHHBIM OCTAaeTCs CMOco0 B3a-
UMOJEHCTBHUS JIEKApPCTB C MEMOpaHHbIMH NMPOTEHHAMHU Ha
MOJIEKYJISIPHOM ypoBHe. CKOHCTPYMPOBaHHbBIE MENTHA-
HblE ETEPreHThl 0OCIAIOT CMPABUTHCS C 3TOU 3adauei.

CoJuiHeuHad OQHCPrusd U3 LINAHATa

HccenoBaTesnm co31aam cosTHeYHbIH (DOTOIJIEMEHT,
KOTOPBIH HCIIOJIb3yeT PACTHTEIILHBIN POTENH
IS TIpeBpAIlleHHs1 CBeTa B 3JIEKTPOIHEPrHIo.

IInunaTHan
darTapeika

QyeKTpoa u3 mpo3pad-

HO BBICOKOE€ COAEpZKaHHE BOIbI
00yCJIaBJIMBAIOT BO3MOZKHOCTH

HX HCIOJIb30BAaHMS B IMOATOTOBKE
TPEXMEPHOI'0 BBbIPALLMBAHUS KJIe-
TOK ¥ TKaHEH U B BOCCTAaHOBHUTEJIb-
Hou MemuiHe. [Tomumo atoro,
Oslaromapst MaJICHBKHM pa3MepaM
MOp 3THX KapKacoB, MOXKET OBITH,
X MOXKHO OYHET HCIOJIb30BaTh
JIJTSL TIOCTETIICHHOT'O BBIACJICHUS
MEIUKAMEHTOB, YTOOBI UEIJIOBEKY
NPUXOONJIOCh PUHUMATD JIeKap-

2. MOTOCHHTETHYECKHE

3. DJIEKTPOHBI MOCTYHAIOT
B OpraHMYECcKHUii moJIymn-
POBOJHHUK, COOHPAIOTCS B
cepeOpsTHOM 3JIEKTPOAE H
BbIPAa0ATHIBAIOT TOK

21 mHs1, UCTIOJTB3YS TOJIBKO

NPOTEUHBI NOrJIOLIAKOT CBET.

OKcnepuMeHTasIbHble MOAe !
OaTapeil MOr'yT BbIpabaTbIBaTh %
TOK B NEPHOA NPOAOJIKHTEIbHOCTBIO A0, §

IJIOIAEMOr0 CBETa JJISI BBIPAOOTKH JJICKTPHU=
yecTBa. BOJIBIIMHCTBO OOBIUHBIX COJTHEYHBIX
Garapeit umeer KIIJ[ B 20-30 npoueHTOB.

HOro CTeKJia, NOKpbhITOro
TOHKHM CJIOEM 30J10Ta

IIporenH u3 mWnNuHaTa
u 0aKkTepuil

Oprannyeckuii

0 " OJIYIPOBOIHHK
] - . = CepeOpsHbIA 3JIeKTPOA

Y MeTourukun: Mapk Banpo, nccneposarens-
ckan nabopatopuA MaccadyceTckoro
TEXHOMNOrM4EeCKOro MHCTUTyTa; Tart, noHs 2004

12 mpoLEHTOB-MO-

«['noy6 ctadd rpadwk»/Xeent BeH Oy

CTBO HE HECKOJIbKO pa3 B ACHb, a

ropaszao pexe. Y CTpOUCTBO C HaHO-
KapKacoM [J1 MEAJIEHHOr'O BbIAe-

Pucynok 1. IllmnHaTHast MEKpOCXeMa M MOJIEKYJISIpHAsl MallliHa [JIsl MPOU3BOACTBA OHO-COJIHEU-
Hoit sHeprun. (DOTOHBI (COTHEYHBIE HJTH H3 JIFO00r0 APYroro NCTOYHHKA CBETa) MOIYT OBITh HENoc-
PEACTBEHHO MPE0OPa30BaHbl B 3JIEKTPOIHEPIHIO C TTOMOILBI0 KOMONHALMH TPHPOAHOI (DOTOCHHTE-
THUYECKOH CHCTEMBI PACTEHHS U MOJIyIPOBOAHUKOBOrO MaTepHasa yriepoga C60 H mpOBOOHHKOB:

JICHUA MOXKCET UMIJIAHTUPOBATbHCA
B KOXKY C 3alacoM JICKapCTBa Ha
MECALNbI U JaKE IroAbl.

30JI0TOro u CCpC6pHHOFO 3JIEKTPOAOB.

CO30AHUE BOJIbLUErO YACIIA CTPOUTESb-
HbIX BJTOKOB MOJIEKYITAPHbIX CTPYKTYP

Hogrril Kj1acc TMNMUAONOAOOHBIX TENTHAHBIX ACTEp-
TEHTOB OBLJI pa3padoTaH C HCMOJTb30BAHMEM MPHPOOHBIX
JIMNUAOB B KauecTBe oOpa3na. B atm mentuasl BXODUT
CEMb-BOCEMb aMHUHOKHCJIOT, TaK UTO HX JJIMHA MpUMep-
HO CXOXKa C [JIMHOW HMPUPOOHBIX JIMMHAOB, 00pa3yIOIUX
KJICTOYHBIE CTEHKH B 20 TBICSY pa3 TOHBILIE AUaAMETpa
YeJI0BEUECKOro BOJIOCA.

[IpocTeie TMMUIONONOOHBIC IENTHAHBIC IETSPreHTHl 00-
Pa3yIoT yOMBUTEIBHO CJIOJKHBIC Y TUHAMIUECKUE CTPYKTY-
PBL, TaK XK€ KaK HECKOJIbKO MPOCTBIX KYOHKOB (hOpMHPY-

MpenocTasneHo rasetoit «bocToH MMoy6»

[ToHrMaHue TPUPOIBI B3AaHMOMCHCTBUS 3THUX MPOTEHHOB,
BO3MOXKHO, TOMOKET HAM MPOU3BOIMTH OoJiee dpdek-
THBHBIC M OCHCTBEHHBIC JIEKAPCTBA C MUHUMAJIbHBIM
KOJIMYECTBOM WJIH BooOIIe 6e3 moOouHBIX 3(D(EKTOB.

OBY3[AHUE COJNTHEYHOW 3SHEPI MU

INoxpoOHOe MoJIeKyJIsIpPHOE HMCCJIeAOBaHNE padOThI
MEMOpPaHHBIX MMPOTEHHOB — 3TO BCEro JIMIIb YNpa’kKHEHHE
B NMOHUMAaHNU MPUHIOUIOB X padoThl. M3ydast cnocoost
B3aMMOZCHCTBHUS KJIETOK C MX OKPY’KEHHEM, Mbl y3Ha-
€M, KaK BCE JKHBBIC CHCTEMBbl PEarnpyrOT Ha BHEILIHIOIO
cpeny. cnosb3yst 3TH 3HaHHSI, COBPEMEHHbIE HAHOONO-
JIOT HayUYHJIUCh CO3/aBaTh 00Jiee M3OIIPEHHBIE MOJIEKY-
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JISIpHBIE MAIINHEBI, CIOCOOHBIE pa3pabaThIBaTh CBEPXUYB-
CTBHUTEJIbHBIE CEHCOPBI [JISI TPUMEHEHHUSI B MENLIHE
WJIM TIOTJIOIIATh OMO-COJIHeUHYylo 3Hepruto. Hanmpumep,
YyTOOBI MMOCTABUTh OUATHO3, IPEBHHE KUTAHCKHE Bpaul
HIOXaJTM MalUeHTa, MOCKOJIbKY CUHTAJIH, YTO 00JIe3HN
MOTYT U3MEHSTDh 3amax TeJia WJIM BbIOCJICHHH YesloBe-
ka. CoBpeMeHHasl HayKa HCHOJIb3YeT HECKOJIbKO METO-
JOB IJ1S MOCTaHOBKHM TOYHOTO AuarHosa. B Oymymiem,
BO3MOZKHO, OOOHSITEJIbHBI CEHCOP, UyBCTBUTEJIbHBIN,
KaK HOC y CO0aKH, CMOXKET OTJIMYUTh 34OPOBOIrO ue-
JoBeka oT OosibHOro. B BesmkoOpurtannn codaku yxe
J0Ka3aJIM CBOIO CMIOCOOHOCTD MO 3amaxy OTJIMYATh JIHO-
niell, OOJIBHBIX PaKkoM.

HukTO He cTaHeT CHOPUTH C TEM, YTO OOCTYIHAs,
ycroiiunBas u Oe3omacHast IJ1 OKpY2KarolleHd cpebl
SHEPrusl — 3TO 3aJI0T 0JIArOMNOJIyuHsl COBPEMEHHOT0 00-
mectBa. [IpobsieMa sHeprum B MHpe CTOUT ceifuac oco-
OEHHO OCTPO C YYEeTOM Bpeda, HAHECEHHOTO OKpY’Kalo-
meil cpeAe 3arpsi3HEHNEM OT OpPraHMYEcKOro TOIJINBA,
U pacTyLMX dHepreTuuecknx morpedHocreil. Ceiiuac B
CPOYHOM MNOpsiAKE Pa3padaThIBAlOTCS asIbTepHATHBHBIC
pelLIeHns, KOTOpble paHblIe A0JIT0 00CYyKIATHCh, HO
MOYTH HUKOTAAa CEPbE3HO He pa3padaTbIBaJINCh.

ITomumo 3Toro Bce Hosiee MOABUIKHBIN XapakTep
KOMITBIOTEPU3ALNN U CBSI3H M CO3[AaHHE MAaTepHAJIOB M
MOJIEKYJISIPHBIX MAallMH Ha OCHOBE HAHOTEXHOJIOTHH Tpe-
OyeT pa3pabOTKHU JIETKUX U HE3aBUCHMBIX HCTOYHHKOB
SHEPruy MEHbIIMX pa3MepoB. CoJIHIE NMPeacTaBJIsIeTCs
OYEBHIHBIM HCTOYHUKOM OecKoHeuHoil 3Hepruu. [Ipupo-
na cosfasia 3(PQEeKTHBHYIO CHCTEMY 1O nepepadoTke
(OTOHOB B 3JIEKTPOHBI U Aajiee B XUMHUECKYIO 3HEp-
THIO; PACTEHHSI M ApYrue OMOJIOrHUECKHe OpPraHu3Mbl
yK€ MUJUTHAPIBI JIET HCMOJIb3YIOT 3Ty CUCTEMY.

Bosbiast yacTe 3Heprum Ha 3emJie MoJIyvaeT-
cs myTeM (POTOCHHTE3a B (DOTOCHCTEMAX — CAMBIX
3 PeKTUBHBIX dHepromodObpIBatomx cucremax. Ecom
pa3padoTraTh cnocod AOObIUM JHEPruu, NPOU3BOANMON
HPHPOAHBIMU (POTOCHCTEMAaMH, 3TO JACT HAM YUCTBIA M
HNPaKTHYECKH HEHCYEprnaeMblil HCTOYHUK SHEPTHH.

[To3auMcTBOBaB HAEIO y dHEpPromoObIBaroNX o-
TOCHCTEM OaKTepuil U pacTeHHil, HAHOONOTEXHOJIOTH
yX&Ke A0Ka3aJi, YTo (POTOHBI MOKHO HENOCPEACTBEHHO
HPEBPATUTh B JIGKTPOHBI C MOMOILBIO HOBBIX OMO-COJI-
HEUYHBbIX MOJIEKYJISIPHBIX MawmH. Vcnose3ys coueranue
TOYHOT'O MAIIMHOCTPOEHUST N OHOMHXKeHepnn poTocuc-
TEMbI, OblJTa CKOHCTPYHPOBaHA CBEPXIJIOTHAST HAHOMET-
poBast poTocucTeMa M CBEPXJIETKHE MOJIEKYJISIPHBIC
MAaIlNHBI, JOOBIBAIOLINE COJTHEYHYIO SHEPIHIO.

H7is co3manust OMO-COJIHEUHON 3HEProao0bIBaroIIei
MOJIEKYJISIPHOH MaIlIMHbl TPeOYIOTCST OBa Ba’KHEHILIMX
3JIEMEHTA: MPOU3BOASIIAS SHEPIHI0 OHO-COJTHEYHAS
cucrema (oTocucTemMa) U3 JIMCTbEB PACTEHHI W CKOHC-
TPYHPOBaHHBIE MENTHAHBIE AETEPreHTHl. Y MPOLICHHAS
doTocucTeMa HCOIb30BasIaCh IJ1S MPOU3BOACTBA OHO-

COJTHEYHO! >Hepruu. M3Ha4yasibHO yUEHBIE TOJTyJasIH
dOTOCHHTETHUECKNE CHCTEMBI I3 JINCThEB INNUHATA, a
HEaBHO U1 TeX K€ Iesied OBbLJIM YCHEeIIHO MPUMEHEHBI
KJIeH, COcHa, OyO u smcThbsl 6amOyka. Bech dpoTocunTe-
THUYECKHI KOMILJIEKC, BBICOTOH BCEro JIMIIb 0K0J10 20
HAaHOMETPOB, OBLJT BEpPTHUKAJIbHO MOHTHPOBAH Ha 30J10-
TYIO HOBEPXHOCTb.

Ceiiuac mpogoJIKAaIOTCS 3KCIEPUMEHTHI 11T H3bICKa-
HUS TyTeH TMOBBIMICHUS TPOU3BOAUTEIBHOCTH M CPOKa
CJTyKOBI 3THX UYACCHBIX HOBBIX MOJICKYJISPHBIX JHEp-
romoobiBaroux MammH (PucyHok 1).

YTO BNEPEQUN?

ITocTostHHOE yCOBEpIICHCTBOBaHHE HAHOOMOTEXHOJIO-
THYECKUX MATEPHAJIOB U MOJICKYJISIPHBIX MAIIHH MOMO-
KEeT HaM JIydYllle TIOHATH 3TO SIBJICHHE, KOTOpOe ceifuac
KakeTcs He MOOAaroInmMcsT HaykKe. HaHOMHXKeHepus
C HCIOJIP30BaHUEM MOJICKYJIIPHOTO AW3aiiHa camMoop-
TaHU3YIOLIUXCS MENTHAOB — 3TO BBICOKO03(EKTUBHAS
TEXHOJIOTHUS, KOTOpasl JOJIZKHA CBHI'PaTh BaXKHYIO POJIb
B OyaymieM OMOTEXHOJIOTHH U B OJIMZKAaHIINe OeCSITH-
JIeTHS MOXKET W3MEHUTD Halry Xu3Hb. K mpumepy,
CTaperolye MM TOBPEXKACHHBIE TKAaHH MOXKHO OymeT
3aMEHHTh Ha KapKachl, CTUMYJIIPYIOIIHE KJIETKH K BOC-
CTAHOBJIEHHIO YaCTE TeJjia UJIM OMOJIOJKEHUIO KOXKH.
B03MO0OXKHO, 3aKpenJIeHHBI B JICTKHX ammapaT U3 HaHO-
KapKaca, HeCyIIHi TOMOJTHUTE IbHBIA 3amac KHCJIOpoaa,
MO3BOJIUT HAM IIJIABATh H HBIPSITh, KaK HEJIb(DUHBI, MJIH
3a0UpaThcs BHICOKO B ropbl. MOXKHO MpeACTaBHTH cede
MOKPBITHE MAIIVH H JOMOB (POTOCHHTETHUECKUMH MO-
JICKYJISIPHBIMH MAaIIMHAMH, CIIOCOOHBIMH TOOBIBATDH HE-
OTPaHNYCHHYIO COJIHCUHYHO DHEPTHIO U1 BCEX JIFOICH
BO BCEX YroJIKax 3eMJIM, HE3aBUCHMO OT HX OCTATKa.

MpbI HaXOaUMCS TOJIBKO B CAMOM HadaJsle 3aXBaThl-
BAIOLIECTO MyTH, U BIEPEOHN HAC JKAET MHOT'O HEOXKHOaH-
HBIX OTKpbITHIL. HecMOTpsT Ha TpymHOCTH B padore,
HAHOTEXHOJIOTH MPOJOJIKAIOT HCCJICAOBATH BOMPOCHI,
KaCaroIIecs MOJICKYJIIPHOTO MPOU3BOACTBA KOMITO3HT-
HBIX MaTEpHaIOB U MOJICKYJIIPHBIX MalluH. buorexHu-
YECKHEe CAMOOPTaHU3YIOLIHECS MENTHABl MOXKHO pac-
CMaTpHBaTh B KAUECTBE CTPOUTEJIBHBIX 3JICMCHTOB IJIS
CO3HaHNs HOBBIX MAaTEpPHAsIOB U [JIsI TPOU3BOACTBA MO-
JICKYJIAPHBIX MallMH OyOyIIero, CKOHCTPYUPOBAHHBIX Ye-
JIOBEKOM. DTH TIENTUOBI TaKXKe MOTYT pa3padaTbhiBaTh-
cs B BHAC KOMOWHAIMI J1SI OOBESOUHEHUS C OPYTUMH
CTPOHTEJIFHBIMA 3JICMEHTAMH, TAKUMH KaK Caxapupbl,
JIMMUABI, HYKJICHHOBBIE KVCJIOTBI 1 MHOTOUHCJICHHBIC
MeTasUTndecKue Kpuctasuiel. [Iprpoga BIOXHOBHIA HAC
U OTKpBLJIa HaM CBOM CeKpeThl. Temepp Aes10 3a cHocoo-
HOCTBIO Hallero BOOOpazKEHUST CO3AaBaTh HOBOE Ha 0asze
TIPUPOIHBIX MATEPHAJIOB M MOJICKYJIIPHBIX MAIIHUH. B

Mnenus, evickasvieaemvie 6 Imoii cmambe, He 00A3A4MeTIbLHO OMPatCa-
rom 63271506l unu noaumuky npasumesscmea CILIA
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NMpumepoul HorLIX
HOHOGUOTEXHOMONMYCCKUX MATCPUAMNORB

flero-nentuguli

MenTugHuIc YyepHUuna
4 nm

JIero-nmenTHapl, MO-APYroMy Ha3bIBa€Mble MOHHBIMH CAMOKOMILJIEMEHTAPHBIMH MENTHAAMHU, COCTOSIT
n3 16 aMHHOKHCJIOT pa3MEpPOM OKOJIO 5 HaHOMETPOB. MOJIEKYJIbl JIero-nenTuaoB (oOpMHUPYIOT Kap-
Kachbl U3 HAaHOBOJIOKOH, KOTOPbIE MOI'YT HAiiTH NMPUMEHEHHE B MCCJICAOBAHUSIX PAKOBBIX M CTBOJIOBBIX
KJIETOK, a TaK»Ke OJIs BOCCTAaHOBJICHUSI KOCTHOU TKaHH B MeauuuHe. IlenTHOHbIE JeTepreHTbI pa3Me-
POM OKOJIO ABYX HAHOMETPOB MOIYT CaMOOPraHH30BBIBATHCS B HAHOTPYOKHM M HAHOKAICYJIbI OUAMET-
poMm npumMepHO 30-50 HaHOMETpPOB. DTU HAHOTPYOKH CIMOCOOHBI CO3[aBaThb CBSI3aHHYIO CETb, KOTOPYIO
MOZKHO HCIIOJIb30BaTh IJIsI pa3paboTku 6osiee 3PpPEeKTUBHBIX U O0Jsiee NEHCTBEHHBIX JIe-KapCTB C
MHMHUMAJIbHBIMU MJIM BOOOLIE 0e3 KaKux-mbo nodoynbix ddpdexroB. [lenTuaHbie YepHHAIIA, pa3sMe-
POM OKOJIO 4 HAHOMETPOB, MOI'YT HMCIOJIb30BAThCSI B CTPYHHBIX NMPUHTEpax OJIS HEMOCPEOCTBEHHOU
IeYaTH Ha NOBEPXHOCTH, MTHOBEHHO cO3aaBasi JIr0OOi puUCyHOK. IlenTuaHble yepHuJia, KaKk CHUHUE HJIH
KpPacHbIE YEePHHJIA, CIIOCOOHPI MIHOBEHHO MEHSITh CBOHCTBA MOBEPXHOCTH, TaK YTO KJIETKH MOLYT
NPUKPENJIATHCS K HEell HemocpeACTBEHHO. OHU MOT'YT HCHOJIb30BaTbCs AJ1sl pa3pabOTKH KJIETOUYHbBIX
JATYUKOB M OJIS MOKPBITUS MEOULUUHCKUX MMILTaHTaTOB. Korma nmenTuaHble YepHHJIa HAHOCSTCS MO

OIpeeJ/ICHHOMY PHUCYHKY UJIM pOpMe, HEpPBHbIE KJIETKU KPbIChI MOT'YT C(POPMUPOBATLCS, K NPUMEPY,
B cj1oBO «M.L.T.», KaK mokKa3aHO 30€eCh.
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[NIEPCITEKTUBEI PA3BBUTUS HAHOTEXHOJIOT U

AxJsem JlaxTakus

Hay4HO-HMCCJIEAOBATEIbCKUX KPyrax JIO3YHI
«dymail 0 MaJsIoM, MeuTail 0 OOJIBLIOM» YaCTO
XapaKTepu3yeT MepCleKTUBbI HAHOTEXHOJIOTHIL.

Korpaa-To HAaHOTEXHOJIOTMU CUMTAJIICh YHCTOH BbI-

OYMKOH, a Tenepb Bce Yamie 0OHApPYKHUBAETCSI CBSI3b

MEX/Ay MDOCTHUKEHUSIMU B 00J1aCTSIX OMOTEXHOJIOTHH M

MH(POPMAIMOHHBIX TEXHOJIOTUH W HAaHOTEXHOJIOTHSIMH.

ITpu Tom, uto B 2004 rogy B

Coenunennbix I[lITaTax romoBbie

3aTpaThl HA UCCJIEAOBAHUS B 00-

JIaCTH HAHOTEXHOJIOT Ui OLICHHUBA-

IOTCS B OoJiee ueM 2,6 MuJI-

JMapaa gOJIIapoB, MPHCTAaBKa

«HAHO» YK€ CTasia TOBOJIBHO

NOMYJISIPHOH B MACCOBOM KYJIb-

Type - OT €XEeAHEBHbIX FOpoC-

KOIOB [0 T'a3€THBIX KOMHKCOB.

OpaHaKO OTHOCUTEJIBHO He-
00JIBIIOE YHCJIO NPHMEHEHNUH,

PEaJIM30BaHHbBIX B MPOMBILIJICH-

HOM NPOU3BOJICTBE, MPECTaB-

JISIFOT CO0O0# «CKOpee 3BOJIFOIH-

OHHbIE, YEM PEBOJIIOLMOHHBIE

JOCTUZKEHHS», TOBOPUTCS B OT-

uveTe JIOHTOHCKOro KOpOJIeBCKO-

ro oomectBa u Koposesckoit
aKa/JIeMUH MAIIMHOCTPOEHHUS 3a

2004 rog.

HanorexHoJsiornu - 3T0 He eOWHBIH MpoLecc, u

OH HE MOApPa3yMeBaeT HUKAKOro KOHKPETHOTrO BHIA

MaTepuasioB. HanpoTus, TEpMIH «HAHOTEXHOJIOTUH»

BKJIIOUAeT B Ce0sl BCE aCMEKThl MPOM3BOJACTBA MeEXa-

HHU3MOB U CHCTEM IIyTeM OOpabOTKH MaTepHaJioB B

HaHOMACIITAa0e.

Bo3bmuTe Kycok HUTH AJIMHON B AHOMM U pa3peKb-

Te Ha 25 KYCOYKOB, a IIOTOM pa3peXXbTe OAWH H3

KYCOUKOB €Ill¢ HA MHUJIJITAOH YacTell. DTH KPOXOTHbIE

YaCTUYKHM OyIOyT AJIMHOW NMPUMEPHO B HaHOMeTp. bec-

CIIOPHO, MHOTHE aKaJeMHYECKHE W IPOMBIIIICHHbIE

J1abopaTopuM pacrnoJjiaraloT BO3MOKHOCTSIMH 00pa-

OO0TKM MaTepHaJIoB M MPOLECCOB B HaHOMacIITaoe.

CorJiacHO ompeznesieHnt0 HanpoHaIbHOrO Hay4HO-

uccaenoBaTesibckoro copera CIIIA, «HaHOMacmTao»

MOApPa3yMeEBAET, YTO XOTSI Obl OJHO U3 HCIOJIb3YEMBIX

U3MEpeHnil 00bEKTa HAXOAUTCS B mpenesax oT 1 mo

100 HaHOMETPOB. Y CBEPXTOHKUX MOKPBITUHA OJHO U3-

MEpEHHEe HaXOOWTCS B HaHOMAcIITaOe, a y HaHONPOBO-

« B HOBOW MMKpOCXeMe Hallnn aedekT.
KaxkeTcA, KTO-TO 3acHyn 3a
MasIHOCEHbKUM, KPOXOTHBLIM PbIYarom ».

JIOB U HAHOTPYOOK - [Ba; B TO K€ BPEMsI BCE TPH
N3MEPEHHsI HAHOYACTHUIl HAXOASTCSI B HaHOMacuTaoe.
HanorexHosioruu aeJisitcst Ha Tpu Tuna. [Ipombii-
JICHHOE NPUMEHEHHE HaHOYACTHL B KpacKax IJIst
ABTOMOOMJICH M aBTOKOCMETHKE — 3TO MpHMEp MHKpe-
MEHTHBIX HAHOTEXHOJIOTHH. DBOJIIOLMOHHBIE HAHOTEX-
HOJIOTHHU TPEACTABJIEHbl HAHOMEPHBIMH AAaTUNKaMHU,
UCHOJIb3YOLUMH (piiyopec-
LIEHTHBIE CBOMCTBA KBAHTOBBIX
TOYEK (OUaMETpoM OT 2 [0
10 HaHOMETPOB) U IJIEKTPHU-
UYECKUE CBOICTBA YrJIEPOAHBIX
HAaHOTPYOOK (AMaMeTpoM OT
1 mo 100 HaHOMETPOB), XOTSI
UX pa3BUTHE MOKA HAXOIUT-
CsI B 3a4aTOYHOM COCTOSIHUH.
PanukasibHbIE HAHOTEXHOJIOTHH
MOKa YTO HE BCTPEYArOTCS,
MX MOXKHO YBHIETb TOJIBKO B
(aHTACTUYECKUX TPUJLIIEPAX.
CBoiicTBa MaTepuaJioB B
HaHOMAacCIITabe OTJIMYAIOTCS
OT KPYIHBIX MacIITaboB M3-3a
TOro, YTO B HaHOMAacIITaOe
IJIOIAAb MOBEPXHOCTH Ha
€AMHNLY 00bEeMa Upe3BbIYAHO
BeJIMKa. B HaHOMacmiTade Tak-
K€ MPOSIBJISIIOTCS. KBaHTOBbIE 3(pheKThl. CBOUCTBA H
BJIMSIHUSI HAHOMACIITA0a MOJIKHBI H3MEHHTb METOMDI,
HBIHE NMPUMEHSEMbIE B MHKPO3JIEKTPOHUKE, ONTO3JIEK-
TpoHHKe 1 MeauuuHe. OgHAaKO Mepexofd OT MPOU3BOA-
CTBa B J1IaOOpAaTOpPHH K MAacCCOBOMY NPOH3BOIACTBY
YpeBaT 3HAYMTEJIbHBIMH NMPOOJIEMaMy, a HaIeKHYIO
00paboOTKy MaTepuasioB B HAHOMAacCIITade TpeOyeMbIM
00pa3oM Bce elle OYeHb TPYOHO pPeaim30BaTh C KO-
HOMMUYECKOIl TOUuKHM 3peHus. K ToMy Xe cylecTByer
CJTMIIKOM MaJio MH(OopMaruu 00 yrpose, KOTOPYIO
HAaHOTEXHOJIOTHU MPEACTABJISIFOT AJISI 3I0POBbSI.
HanoTexHoJ10ruy MOSIBJISIIOTCST B HAalIeH LUBHJIN3A-
LM B TIEPEJIOMHBIH MOMEHT. Mbl HabJIFOIaeM 3ameva-
TEJIbHOE CTE€YEHHE HAHOTEXHOJIOTHH, OMOTEXHOJIOTUH
U MH(OPMAaLMOHHBIX TexHoJioruil. Cpenu cambIx
pamyKHbIX MEPCHEKTHB, KOTOPbIE OTKPHIBAET UX CHUM-
0103, - HOBBIE METOAbI MEIUIMHCKOH NPO(MUIAKTHKH
U JICUYEHWSI, CUCTEMbl HAOJIIOACHUS 32 3JaHUSIMHU, JaM-
06amu, KOpaOJsIsiMH, aBUATEXHHUKOW U APYTMMH CTPYK-
TypaMu, NOABEPKEHHBIMYI NPHPOAHBIM KaTaKJ/IM3MaM

WOI YO0ISUOOLIBI MMM
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U TEPPOPHUCTHYECKON Yrpo3e, i dHeprocoeperaromme
MPOU3BO/ICTBEHHBIE CHCTEMBI, MPOU3BOISILNE OUEHb
MaJio OTXOHOB.

CTOHT Tak>XKe OXHMAATh COJIMKEHHSI STHX Tpex
TeXHOJIOrHi. Pa3pabaThiBaroTCsl MOJIEKYJIbl OEJIKOB,
TaKUX KaK KHHE3UH, CHOCOOHBIX MEepeMeniaTh MoJie-
KYJIbI C TIOJIE3HBIM I'PY30M Ha PacCTOSIHUS MOPsOKa
MUJLJIMMETPA Ha KPEMHHUEBBIX IJIACTHHAX, KOTOPbIE
B KOHLIE KOHIIOB MOT'YT HAWTH MPUMEHEHHE B YMHBIX
HAHOCEHCOPHBIX M MOJIEKYJISIPHBIX MPOM3BOACTBEH-
HbIX cucremax. Ha dapmaueBTHuecKux 3aBoaax
UCIOJIb3YIOTCSI KJIETKH, OAKTEPUH M BUPYCHI IS
MPOU3BOJICTBA CJIOKHBIX LIA0JIOHOB IJISI BbIACJICHUS
HY2KHBIX B MEOHUIMHE MOJIEKYJI, HE MPOU3BOAS MPU
3TOM BpEIHBIX MOJIEKYJl. HaHOTEXHOIOrHH TaKKe
NPUMEHSIOTCS B MPOU3BOJACTBE J1a00paTOpUii-Ha-MUK-
pocxeme [JIsl POBEACHUST aHAJIN30B OMOJIOTHYECKHX
JKMOKOCTEH, Ile AOCTYN K JaHHBIM MPOM3BOIUTCS
ONTHYECKH U COXPaHSETCs M 00padaThiBacTCs B
3JIEKTPOHHOM BH[e. [IpeanosiaratoTcst K UCIOJIb30Ba-
HUFO HAHO-CHCTEMBI AJ151 BBEACHHUS MEIHMKAaMEHTOB,
U3MEHSIIOIINX KOHKPETHbIE OHoJIornveckue (OyHKIUH
BHYTPHU KUBBIX OPraHH3MOB, K NPUMEPY, AJIs pa3Bu-
THUSI WJIM YKDENJICHUSI IMMYHHTETa MPOTHB KOHKPET-
HBIX 0OJIE3HETBOPHBIX OPraHU3MOB.

CJmsiHue 3THX TEXHOJIOTHH TaK>Ke TpedyeTr cpou-
HOTO YCOBEPLICHCTBOBAHHSI CUCTEMBI PeryJiipoBa-
HUsI 1 Hajazopa. [TockosibKy 0oJibluasi yacTb padboT
MPOBOAUTCS MOJ 3THOON rOCYIApPCTBEHHBIX yUPEXK-
JICHUI, HEOOXOOUMO TPEIOCTABUTh IPa’kIaHCKUM
HaOJII0AATEIbHBIM T'PYINNAaM U HErocyaapCTBEHHBIM
OpraHu3auysIM, a TaK’K€ YaCTHBIM Hay4HBIM KOMHC-
CHSIM 0OJIbLIIE BO3MOKHOCTEH [J1S1 HAOJIFOAECHUS
3a MCCJICOOBaHUSIMHU. B TO XKe BpeMs HEOOXOOUMO
chOpMyJIHPOBATh 3aKOHBI, PEryJIMPYIOIINE MOBE-
JEHUE YaCTHBIX JIML, OTBETCTBEHHBIX 3a OCydap-
CTBEHHBIC MPOTrPaAaMMBbI, H YACTHBIX NOAPSIAYAKOB B
00J1aCTH HAaHOTEXHOJIOTHH.

CerofHsIHIEe HAHOTEXHOJIOIHH IMOXOXKH Ha ISITHU-
JieTHero Morapra: uype3BbIYaiiHO MHOTOOOCIIIAOIIHE,
y KOTOpBIX BCE JIydlllee — BHEPEOH, U AJISI CBOErO
OCYLLECTBJICHUSI TOTPEOYIOT HECKOJIBKHX JIET 3a00T-
JIUBOTO yXona. m

Axutemr JIaxTakus — 3acJIyKEHHBII Npodeccop TeXHHJec-
KHX HayK 1 MEXaHUKH B YHuBepcuTeTe mraTta [leHcuiin-
BaHUS.

MHnenusi, evickasvisaembie 6 Smoii cmamoe, He 00A3aMeJIbHO OMmpa-
Jicarom 6321061 unu noaumuky npasumenscmea CILA.
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MEXKTYHAPOJHBIN TPOEKT
CEKBEHNPOBAHUS TEHOMA PHICA

K. Pooun Broasit

3onoTon 1 0bblYHbIN Benbi puc.

Paboma nauanace é pamkax snoHckoeo Hay4Ho-
UCCI1e008aMeESILCKOC0 NPOEKMA, HO NOMOM PA3POCTIACH
00 MEACOYHAPOOHBIX MACUMADO8 U NPEBPAMUTIACH 8
O0OUH U3 KJIHOUYEBBIX UHCMPYMEHMO8 OJ151 NPUOTIUINCEHU 51
8mopoii «3egieHoll pesontoyuu». Hecnedosamenu u pe-
CYpCbl MHOCUX CIMPAH COeJIATIU B03MONCHBIM 3A8ePUUMD
MeocOynapoonwiii npoekm cekeeHUpo8anus ceHOMa puca
6 2005 200 u npedcmasumo «Kapmy» ceHemu1ecKkoeo
cocmasa puca. 2ma kapma no360Jum ceJieKyuoHepam
YCKOpuUms npoepammbl 8blae0eHU s HOBLIX COPMO8 U PA3-
pabamvieams O0Jiee HeNPUXOMJIU8ble COpma puca, a gep-
Mepam — YJIYHUuUms Memoobl 8bIpAWUBAHUS U NPOOJIUMD
cesibckoxo3sticmeentble ce30Hbl. Kpome moeo, yuenvie
CMOeJIU UCNOJIb308AMb NOJIHBII 2eHOM PUCA 0J15 0aJlb-
Helumux Ucced08anuli Opyeux 3J1aKos.

K. Pooun Broann — mnaowuii HayuHlit CompyOHUuK
Hucmumyma eeHOMHbIX UCCa1€008aHUL, YHACMHUK NPOEK-
ma CeK6eHUPOBAHUS CEHOMA PUCA.

PEBHSSA KUTalCKas MOCJIOBULA TJIacuT: «[lparo-
IIGHHOCTH — 3TO He KeMuyr u Hebpur, a ISATh
3€peH, U3 KOTOPBIX CaMOe LIEHHOE — 3E€PHO PHCa».
SHCTBUTEJIBHO, CyIsl IO TOMY, CKOJIBKO pHCa €KEeIHEB-
HO TOTpPeOJIIeTCST BO BCEM MHUPE, PUC MO CBOEH LIEHHOCTH
NPEBOCXOUT JKEMUYT: MpUMepHO 50% KHUTesIel MIaHeThI
KaXK[plil eHb edsT puc. [I1s1 MHOTHX W3 HHX PHC — IJIaB-

ovedg / deviag dala| |

1o1modoanHA ummoldA

HBIil, a MHOrA ¥ €OUHCTBEHHBIN, HCTOUHUK KaJIOPHIL.
B03MOKHOCTD MOCTaBJISITh HMEIOILHUI OOJIBLIYIO TH-
TaTeJIbHYI0 LIEHHOCTb PHC B JOCTATOYHBIX KOJIMUYECTBAX
OYEHb BaXKHA AJIS1 yIOBJIETBOPEHUSI MOTPEOHOCTENH MH-
POBOro HaceJieHUs. B TO BpeMsT KaK OOBIYHOE pacTeHHeE-
BOJICTBO 3HAUYHMTEJIHO YBEJIMUMJIO OOBbEM MPOU3BOMCTBA
puca, COBMECTHbIE MEXKIYHAPOAHbIE YCUJIHS MO3BOJIMIIN
rJ1y0Ke U3yuuTh M€HOM pHCa, KOTOPBIH CYJIUT CO3/a-
HHE COPTOB pHCa C elle OOJIbLICH YPOXKAHHOCTBIO U
COMPOTHBJISIEMOCTBIO 3200 ICBAHUSIM.

BTOPAA «3EJIEHAA PEBOJTIOLINA»

3a nocaennue 40-50 JieT y4eHbIM yAasioch J0-
OUTBCST 3HAUUTEJIBHBIX PE3YJIbTATOB B MOBBILICHUH
YPOXKaHHOCTH, COMPOTUBJISIEMOCTH BPEOUTEIISIM U
MUTATEIbHOCTH HE TOJIBKO pHCa, HO M OPYTHX CEJIbCKO-
XO3STHCTBEHHBIX KYJIbTYp. OHM AOCTUIJIM 3TUX PE3YJib-
TATOB, UCHOJIb3YsI METOAB! OOBIYHOIO PAaCTEHHEBOICTBA,
BKJIIOUAIOIIME B Ce0sI FeHEeTUYEeCKUe THOPHUIBI, MOJTyUYeH-
HblE MyTEM CKPELIMBaHUS Pa3JIMUHbIX COPTOB PACTEHHMIl
U CeJIeKIMU HanboJiee JKeJIaTeJIbHOrO MOTOMCTBA. JTa
daza ysydleHHil B CEJTbCKOXO3SHCTBEHHOM MPOU3BOA-
CTBE MOJIyYHJIa HA3BaHHE «3EJICHON PEBOJIIOLHH», a
Hopmany bopsayry, oqHOMY M3 BeOylIUX I'€HETHKOB,
B 1970 rony 6pli1a npucyxnaesa HobeneBckast npemust
MHpa 3a JOCTHXKEHHS B YJIYULIEHUH CEJIbCKOXO3SICT-
BEHHOT'O NMPOU3BOACTRA.
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mieoe) mwoAse |

«Y4yacTHUKM MeXxayHapoAHOro NpPoeKTa CEKBEHMPOBAHWA FreHo-
Ma puca; aBTop cTaTbu — TPETUI CNeBa B NEPBOM pAdY.»

Opmnako B XXI BeKe pOCT YHCIJIEHHOCTH MHPOBOIO
HaCeJICHHs TPH COKPAILEHNH IJIOMIaIeil CeJIbCKOXO03sIil-
CTBEHHBIX YrOOMil NPUBEAET K CEPbE3HBIM MPOIOBOJIb-
CTBEeHHBIM mpoOsieMaM. Takum oOpa3zoM, HeodOxommma
BTOpasi «3eJIeHasT PEBOJIIOLUS».

OmHIM W3 MHCTPYMEHTOB, CIIOCOOHBIX MPHOJIM3UTH
3Ty BTODPYIO «3€JICHYIO PEBOJIFOLHIO», CTasla cefuac re-
HOMHKA, KOTOpasl H3y4yaeT I'eHbl OpraHu3Ma H HX pOJib
B €ro pocTe W pa3BUTHH. [ €eHOMUKa cpeJiasia KpymHbId
mar Boepen npumepHo 10 jeT Ha3zad, Korga UCCIeaoBa-
TEJISIM U3 aMEepPHKaHCKOro MHCTHTYTa reHOMHBIX HCCJIe-
JOBaHMH yJaJloCh ONPENEeJINTh MOJIHYIO IOCJIEHOBATETb-
HOCTB (KapTy reéHEeTHYECKOro COCTaBa) MUKPOOPraHH3Ma
Haemophilus influenzae - 6axtepnn, KOTOpast BBI3bIBACT
rpumnn. MeTozpl, pa3pabOoTaHHbIE B 3TOM HHCTUTYTE,
ceiiyac IMPOKO MCHOJIb3YIOTCS IJIS ONpPENEsICHUS I'eHe-
THYECKOr0 COCTaBa CAMBIX Pa3HBIX THIOB OPraHH3MOB,
BKJIIOUAsI KHBOTHBIX, PACTEHUSI M I'PUOBL.

NMPOEKT CEKBEHUPOBAHUA FrEHOMA PUCA

B navasie geBSIHOCTBIX rogoB XX BeKa SIOHCKHE
y4YeHbIe HauaJl UCCJICIOBaHNE CEKBEHHPOBAHHS MCHOMa
puca. B 1998 rogy B mesisix ycKopeHust 3Toil padoThl
M UCIHOJIb30BaHNST MEXKAYHAPOJHOTO OMbITa I'pyIma
YYEHBIX U3 HECKOJIbKHX CTpPaH BO IJIaBE C SITIOHCKUMH
MCCIIeIOBATE/ISIMU MIPUCTYNHJIA K peasn3anin Mex-
OYHapOOHOI'O MPOEKTa CEKBEHHPOBAHMS I'€éHOMa puca.

B pamKax 3TOro mpoekTa, KOTOpBIil (DHHAHCHPOBAJICS
MHOTUMH CcTpaHamH, BKJnodas Slmormro, Kuraii, Kopeto,
Tawnann, Uannro, @panmmro, bpasuwmmto, TaiiBaHb 1
CIIIA, coTHH yYEeHBIX BO BCEM MHUpE BHECJIM CBOW BKJIAL
B CEKBEHHPOBAHHE T'€éHOMA puca. MeKayHapoaHoe
COTPYHOHHYECTBO MO3BOJIMJIO OOECIEUNTD pa3/IeJICHIE
TPyAa W pachpeieIeHne 3aTpaT MEXK/Iy YYaCTHUKAMH.

OHO TakKzKe MO3BOJINJIO CTPAHAM BHECTH CBOIO [I0JTFO

B MPOEKT M MOJTyYHTb NPH3HAHUE 32 CEKBCHHPOBAHUE
YACTH WJIM BCel XpoMocoMbl. [IpoekT OBl 3aBepiieH B
nekabpe 2004 roma, a ero pe3yJIbTaThl OBLTH OIMyOJIHKO-
BaHBI B aBrycte 2005 rona.

YueHbIM ynasoch UAEHTUPUUUPOBATH CBbIlIE 37
TBIC. TEHOB B T'€HOME pHca — 0oJIblIe, YeM KOJIMYECT-
BO I'€HOB B I€éHOME 4YeJioBeKa. IIpoBeneHHbIil B paMKax
3TOr0 MPOEKTa aHaJIM3 APYI'HX MOCJIEN0BATEIBHOCTEN
reHoMa prca mpuBes K uaeHTudukammn dosee 80 ToIC.
HOBBIX F'€HETHUECKHX MapKepOB — I'€HOB, CO3HAIOLINX
pacno3HaBaeMbIil IPU3HAK, — YTO IMO3BOJIUT CEJICKINOHE-
paM yCKOPUTb peasl3aliio UX IMPOrpaMMBbl BbIBEICHUS
HOBBIX COPTOB U CO3[aTb 00Jiee HENPHXOTJINBBIE COPTa
puca.

Eme mo 3aBepiieHnst MpoeKTa reHoMa pHca ero
YYaCTHHKH COOOILIA/IM O CHEJIAaHHBIX UMH OTKPBITHSIX,

U y4€HbIe BO BCEM MHPE CMOIJIH HCIOJIb30BaTh 3TH pe-
3yJIbTATBbl B LEJIOM psiie OMOJIOTHUECKHX MCCJIENOBAHNI
pacrenuil. OmHUM W3 TaKUX OTKPBITHH CTaJjl BazKHEHIINH
I'eH, YYaCTBYIOIIHMI B YNPAaBJICHUN BPEMEHEM LBETCHHUS
puca. OT NpOJOJIKUTESTbHOCTH AHSI — KOJIMUECTBA YacoB
CBETJIOr0 BPEMEHH CYTOK IO OTHOILUCHHIO K MPOJOJIKH-
TEJIbHOCTH TEMHOT'O BPEMEHH CYTOK, KOTOPOE H3MEHSI-
€TCsI OT CE30Ha K CE30HY, — 3aBHCHT BPEMsI LIBETCHHUS
puca, a 3HAUUT U BPEMsI 3aBS3bIBaHUSI CEMSH. BbIsIBUB
MEXaHH3M YNPABJICHUS BPEMEHEM LIBETCHHS, yUCHbIE
TEnepb MOTYT MOMBITATLCS CO3[aTh COPTA PHCA, 3alBe-
TAIOIINE PaHbIIE, YTO MPOAJIUT BETCTALMOHHBIA CE30H
7151 pepMeEpPOB.

BOJIEE LULMPOKUE NOCIEACTBUA

Puc He TOJIBKO UrpaeT 3HAYUTEJIbHYIO POJIb B MH-
POBOM CEJIbCKOM XO3SHCTBE, HO H MMEET OO0JIbIIOE
3HAYCHHE [JI1 HayKu. V3BECTHO, YTO MpUMATHI, TAKUE
KaK YeJIOBEK U LINMIIaH3e, HMEIOT CXOXKHE I'eHbl U I'eHO-
MBbl. AHAaJIOTUYHAS CBSI3b HAOJTIONAETCS MEXKIY PUCOM H
ero OJIM3KMMHU POACTBEHHUKAMH — 3JIAKOBBIMH, TaAKHMHI
Kak MIIEHHIa, Mauc, STYMeHb, OBEC, COpro u mpoco. Ilo
TEXHUUECKUM U (PMHAHCOBBIM NMPUUYHHAM IMOJIHAS MOCJIS-
OBaTEeJIBHOCTh F€HOMa H3BECTHA TOJIbKO AJ1sl puca. Ho,
YUUTBbIBas OJIM3KME POIACTBEHHBIEC CBSI3M MEXKIY 3J1aKO-
BBIMH, yUeHble, paboTalolye ¢ APYrHMH 3J1aKOBBIMH,
CMOI'JIH HCHOJIb30BATh B CBOHMX HCCJICHOBAHHSIX MCHOM
puca. Tak, y4eHBIM yAaJioch HCHOJIb30BATh MOCJIEIOBA-
TEJIbHOCTh M€HOMA pHca /1 MOCHTU(MHUKALMH OOHOTO U3
KJTIOYEBBIX I'€HOB STUYMEHS, OTBETCTBEHHOI'O 3a COMPOTHB-
JIIEMOCTh TPUOKOBOMY MATOTeHY, BBI3BIBAIOLIEMY 3a00-
JIeBaHHE, U3BECTHOE KAaK HACTOSIIAS MYYHHCTasl poca.

INosib3a OT peasM3aLUyyu MPOSKTa CEKBEHHPOBAHHS
reHOMa pHca HECOMHEHHa!

* [To Mepe pa3padOTKH HOBBIX, 00JIe€ BBIHOCIUBBIX
BUIIOB CEJIbCKOXO3SICTBEHHBIX KYJIBTYP M YCKOPSHHS
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n3ydeHns: 6a30BOil OHOJIOrMM PACTEHHIl CTPAaHBI CMOTYT
JIy4lle yIOBJIETBOPSITh NOTPEOHOCTH PacTYLIEro HaceJie-
Hug B XXI Beke.

» CoBMecTHas paboTa B paMKax MeXKIyHapOIHO-
ro MpoeKTa CEKBEHHPOBaHMS F€HOMa prca NoKasaJa,
KaKHe 3HauNMble Hay4YHbIE OTKPBITHS MOTYT OBITb CIe-
JIaHbl, KOTAa 3KCHEPThI CO BCEr0 MHUpa UMEKT AOCTYI
K HCCJIEAOBAHUSIM [PYr Apyra.

* DTOT NMPOEKT NMOKa3aJl, UYTO COBPEMEHHbIE Hay4-
Hbl€ YCUJIHSI HE JOJIKHBI OXBAaTbIBATh TOJIBKO BBICOKO-
pa3BUTBIE CTPAHbI U UTO COBMECTHBIE MEXKAYHAapOIHbIE
UCCJIEOBAHUSI IOMOTalOT MEHEE pa3BHTBIM CTpPaHaM
HpHOOpeTaTh NepeaoBble TEXHOJIOTHH.

* OmbIT 3TOro NpoeKTa, BEPOSITHO, MPUBEAET K
HOBBIM HAYMHAHWM C elle OOJIBIIMM aKIEHTOM Ha
MeXKIyHapoagHoe coTpyaHuuecTBo. Hauaso atomy yxe
N0JI0KHJI MeXAyHapoaHOll KOHCOpUUYM (PYHKIMO-
HaJIbHOIl FEHOMUKHU PUCA, B pAMKaX KOTOPOTO y4eHble
pasHBIX CTpaH padOTalOT Hal PACIUMPEHHEM 3HaHWI O
37 ThIC. C JIMUIHUM TEHHBbIX (DYHKLUSIX pHca AJIS YAOB-
JIETBOPEHHS PACTYIINX NMOTPEOHOCTEN B HEM.

roCYAAPCTBEHHO-YACTHbIE NAPTHEPCTBA

Pasymeercs, peasm3anust MpOeKTa CEKBEHHPOBAHNUS
reHoMa prca OblJTa HEMpOCTON 3aJayei, H Ha 3TOM ITy-
TH BCTPEYAJINCh Pa3JIMUHbIE MpensTcTBus. KpynHenmen
mpodIeMOl OBLJIO TO, UYTO HAPSAY C ITHM IPOEKTOM,
napaJslJieJIbHbIE YCUJIMS MO CEKBEHHPOBAHUIO T'€HOMaA pPH-
ca MPOBOOMJIICH ABYMSI KPYHNHBIMH MEZKIyHapOOHBIMU
arpoNpOMBIIIJIEHHBIMH NPEANpPHITHSIMHE, «MaHCcaHTO»

n «CuHresra», 1 [IeKHHCKIM HHCTHTYTOM T'€HOMHUKH B
Kwurae. B maJjipHeiieM y4acTHHUKH MEZKAyHapOIHOTO
MPOEKTa COTPYIHNYAJIN C KOMIAHUSIMHI «MaHCaHTO» U
«CuHreHra», co3gaB BeCbMa MPOIYKTHBHOE IrOCYIapCT-
BEHHO-YACTHOE MAPTHEPCTBO. JTO MAPTHEPCTBO obecrie-
YIJIO BKJTIOYEHHE TAHHBIX YaCTHOTO CEKTOpa B Pe3yJIb-
TaThl FOCYJaPCTBCHHBIX HAYUYHBIX HCCJICIOBAHMII.

[Tos1p3a OT peasm3anuy MPOEKTa HAMHOI'O MPEB3OII-
J1a BCE M3IEPIKKU. Y CNIEIIHOE 3aBEPIICHIE MEXKAYHAPO/-
HOT'O TPOEKTa CEKBEHHPOBAHHS PHCa HE TOJIBKO Mpe-
JIOCTaBHJIO OECLEHHbIN pecypc IJIsI MHPOBBIX yUEHBIX
u pepMepoB, HO U NMPOJAEMOHCTPHPOBAJIO, UYTO MEXK/Y-
HapOJHOE HAyYHOE COTPYIHUYECTBO MPOIYKTHBHO H
CJTy’KHT 00Jiee KPYNHBIM IEJIsIM, YeM NepBOHAYAJIbHO
npeanoJiarajaoce. Pazymeercs, MeXXayHapoaHOE COTPYA-
HUYECTBO CJIEAYET pacCMaTpPHBATh KaK JKH3HECNOCOO-
HYIO CTPATEeTHIO W NPH peasH3alid OAPYTuX KpPYMHBIX
HAayYHBIX IIPOECKTOB. W

Mnuenus, svickasvieaemvie 6 Imoii cmambe, He 0023aMeIbHO 0Mpaxica-
rom 63e10b1 st nosiumuxy npasumenocmea CILA.
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POK/IEHWE BMOTEXHOJIOI'MU:
JIHK Ha csyx0e 4desioBeka

Huuem Pampe

B3nem 6uomexnonoeuu, Hauunas ¢ OMKpLUMUs
cmpykmypuol /THK u 3axanuueas s3xcnepumenmaJsibHoll
2eHHoll mepanuei, 03HAMEHO8AJIC S PEEOSIIOYUOHHBIMU
OMKPLIMUAMUY U 3AX8AMBIEAIOWUMU MEXHUUECKUMU
docmudicenusamu. Bece amo nopoouno y nroodeii owyupe-
HUe CnoCOOHOCMU 0OCMU1b PAOUKATILHBIX YJIYyHUe HU
6 30pasooxpaneHul, CeibCKOM X035iicmae, noJyueHuu
siekmposHepeuy u opyeux oonacmsx. Temnol passumus
buomextoi0cUU, Macumaosbl ee ychexa u wmupoma ee
BNUSIHUSL YOUBUTIU 0AdCE ee NePBONPOxXodyes. IKcnepmol
Y8epeHHbl 8 MOM, YUMo OUOMeXHOJI0eUs Onpasdaem 603.1a-
eaemble Ha Hee HA0eNCObl YIICe 6 He CMOoJib OMOAJIeHHOM
oyoyuem.

[Munew Pamoe — scypranucm, «Accouwudtimed npecc.

MUCHIBATh UCTOPHIO OMOTEXHOJIOTHH BCE PABHO,

YTO MUCATh aBTOOMOrpacduro, Oyayuu NOapoCT-

KOM: Ka’KeTCsl CTPaHHBIM aKIEHTHPOBATb CBOE
BHUMAaHUE Ha NPOLLJIOM, B TO BpeM: KaK BaKHeHIlue
COOBITUSL B TBOEH KHM3HU €lle He HACTYIHUJI.

OnHako ¢ MOMEHTa CBOEr0 POXKACHUSI B CTEHAaX
THXUX JlJaOopaTopuil YeTBEepTh BeKa Ha3aa OUOTEXHO-
JIOrHyecKasl HHAYCTPUSl Cpa3y B3sJla HCKJIFOUHUTEJIBHO
ObICTpBIi cTapT. PocT 3T0ii oTpacsm OblI O3HAMEHOBAaH
HOBATOPCKMMHU HAyYHBIMH METOJAaMH H PEBOJIOLUOHHBI-
MH OTKPBITHSIMH Ha BCEM 3€MHOM LIape.

buoTexHoJiorus 3aBOpa’kUBaeT HE CTOJIBKO TEeM, Ka-
KOl 00JIbLION MyTh OHA MpPOLLJIA B CBOEM Pa3BHTHH, &
TeM, KaKie HOBble 00J1acTH eil ele MpeACcTOUT UCCJIEHO-
BaTb. Y UEHbIE NPOTHOBUPYIOT PEBOJIFOLUOHHBIE H3MEHe-
HUSL B HALIMX NMOAXOAAX K PELICHUI0 MPOOJIeMBbI Ipo-
JOBOJIBCTBEHHOTO OOecHeueHus!, K BaKLMHALMYN AeTel U
K OYHCTKE BO3/yXa U BOJBL

buoTexHoJsiorus pa3BUBaeTCs, H MBI OIJISIbIBAEMCS
Ha3al ¥ CMOTPHM Ha Hee B MJIAJEHUECKOM COCTOSIHHUU
rJla3aMH yUYeHbIX U NpeANpUHUMATEsIeH, CTapaHUusIMU
KOTOPBIX OHa MOSBUJIACH HA CBET.

POXXAEHUE BUOTEXHOINOI "

B 1863 rony aBcrpmiickuii 6otanuk I'perop MeH-
Jie/Tb OOHApY XKHUJI, UTO PACTEHHs] ropoxa mepeaaroT
HACJIeICTBEHHbIE UEPTHI OT POJHUTEJIEH K MOTOMCTBY

E S

MepBooTkpbiBaTenu cTpykTypbl AHK: Oxenmc YoTcoH (cnesa) n
@pSHCI/IC KDMK CMOTPAT Ha Co3aaHHY0 UMU MOAEeSIb MONEKYIbl
OHK.

C TMOMOIIBIO AUCKPETHBIX OMOJIOTMYECKHX €AWHHIL,
no3AHee Ha3BaHHBIX reHamu. CmycTs 6 JieT mBedmap-
ckuil Onoxumuk Morans @puapux Mumep BBIACIHIT U3
JIEKOLMTOB BELIECTBO, KOTOPOE BIIOCJICACTBHH HA30BYT
[1e30KCHPHOOHYKJIEHHOBON Kucs10ToH, nn JJHK.

[Ipouwto eme 75 Jier, npexae yeM MeXOy 3THMHU
JByMSI OTKPBITHSIMH OblJTa YCTaHOBJICHA TECHAsT B3aUMO-
cBs3b. B 1944 rony xanaackmii 6nosior OcBasibg OBepu
npeanosoxuii, uro JJHK ciayxutr MexaHusMoMm, ¢
MOMOIIBIO KOTOPOro OaKTEepHH MEpenaroT CBOW HaCJIeH-
CTBEHHBIN MaTepral. OgHaKO OOBSICHEHNE DBepH OBLIO
BCTPEUYEHO CKENTHYHO TE€MH, KTO CUUTAJl, UTO MCHETH-
yeckasl HH(OpPMaIUs OpraHu3Ma CJIMIIKOM CJIOXKHA
IUIsT TOro, uTo0Bl comepX)artbes B JJTHK.

B 1953 rogy amepukanckuii 6mostor Ixeimc Yor-
COH M OpUTaHCKHI MOJIEKYJISIpHBIH O6uosior DpaHCcHC
Kpuk ompenesmm cTpykTypy aBoitHO#H crmpasn JHK,
YTO, B CBOIO OU€pe/b, NPUBEJIO K Uepe/ie HOBBIX OT-
KpeiTHi npuHIANOB padotsl JJHK Ha MosekysisspHoM
YPOBHE.

OTH OTKPHITHS OBUTH OOCTHZKEHHUSIMH JIAIIb B 00JIac-
1 6unoxumun. Tosbko B 1972 rogy yueHble NpensioxKu-
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JI HOBATOPCKHUil COCO0 O0ObEeANHEHHS
OHOXVMHHU C TEXHOJIOTHSIMH, B PE3YyJIb-
TaTe Yero poansiach OMOTEXHOJIOTHSI.
B TOT romg amepukaHCKHe OMOXUMUKHI
I'epoept boiiep, [Ton bepr u Ctansm
KosH pa3paborasm peKOMOMHAHTHYIO
JHK - MoaudunumupoBaHHY0 MOJIEKY-
ay JHK, co3panHyto myTem KomoOu-
Huposanud JIHK or aByx HepoacTBeH-
HBIX OpraHNU3MOB.

Kaxmas ksieTka B KMBOM Opra-
HHU3Me, HaUnHasT OT OAKTEpUH M 3aKaH-
yuBas 4eJsioBeKoM, comepxkut JHK.

B cBoro ouepenp, JIHK cocrout u3
YETBIPEX «CTPOUTEIIBHBIX OJIOKOB»,
Ha3bIBAEMbIX OCHOBAHUSIMU, C COKpa-
meHHpMH HasBanusamu A, T, Gu C.
IMonoGHO ToMy, Kak u3 26 OyKB aH-
TJIMICKOro ajipaBuUTa, BHICTPOEHHBIX

pAOKe, CKJIAObIBAIOTCS OCMBICJIEHHBIE
npenJioxeHus, u3 vyerbipex ocHoanuii JTHK oGpasytor-
cs nenouku JJHK B mopsiake, yHMKaJbHOM 19 Kaxdo-
ro KHBOTI'O CYILECTBA.

JHK mpencrasiisieT coO00I MOCTOSIHHBINA «ITa0JIOH»,
U3 KOTOPOro OOpa3yrTCS €ro BPEMEHHBIC aHAJIOTH,
Ha3blBaeMble pUOOHYKJIEMHOBOH kucsotoll nin PHK,
KOTOpasl, B KOHEYHOM CUETE, «IOpYyUaeT» KJIETOUHOMY
MEXaHU3MY CO3[aTh YHUKaJIbHble Oesikn. KaXmass HUTH
ocrnoBanmii [JHK, copepzkamast Kog ogHOro oeJsika, Ha-
3bIBAETCS TE€HOM.

I'eH MOXKHO MpeOCTaBUTh cede B BHOE Habopa
UHCTPYKLMiA, COOepKAIIMX YKa3aHUsl IJIsI MEeXaHu3Ma
KJIETKH O TOM, KaK COCOUHSTh aMHHOKHCJIOTHI AJIS
hopMupoBaHUS TOrO WM WHOrO Oesika. MexaHu3m
JIF000# KJIETKH, OyOb-TO KJIETKAa OAKTEpUH WJTH UeJIOBE-
Ka, UCIMOJIb3yeT 3TOT HaOOp MHCTPYKIHMH OIS CO3MAHUS
TOYHO TAaKOH K€ MOCJIeA0BATEIbHOCTH aMHUHOKHUCJIOT H,
CJIeOBATEIbHO, TOYHO TAaKOro XkKe OeJika.

Ecsu 3to Tak, paccyxnasu boiiep u ero xoJssier,
TO HEJIb3Sl JIU B3SITh YE€JIOBEUYECKUIl I'€H, CO3OAOLHI
TOT WJIM WHOH JKU3HEHHO BaXKHBIH OEJIOK, MOMECTUTD
ero B /JHK Gaktepun u 3acTaBuTh OaKTEpHH HENPEPbIB-
HO BbIJABaTh «HA ropa» BCE HOBBIE U HOBBIE «IAPTHHU»
aroro 6enka? Korma rpymne Boiiepa ymamaock 3To
caesaTh - co3maTh pekoMmOuHanTHYO JJHK, KoTopas
oobenuHnsia JJHK uesioBeka u 6akTepun, - U poausach
OMOTEXHOJIOTUS. Y UCHBbIC HAIILTH CHOCO0, KaK MmpeBpa-
TUTBH CTOJIb MPOCThIC OPTaHU3MBI, KaK OaKTepHH, B
«(abpuKu», KPOIICYHbIE «COOPOUYHBIC JIMHAM» MO HU3rO0-
TOBJICHUIO Ba’KHBIX OJIs UeJIOBeKa OEJIKOB, TaKMX KakK
UHCYJIMH U TOPMOH pOCTa 4eJI0BEKA.

Buonpouecc B nabopatopun pasButuA KNeT-
M YEPEIYIOLIMXCS B ONPEIEJICHHOM MO~ K/ KOMNaHuu «[hkeHeHTeks.

PEAKLUMA OENTOBOIro MUPA

MouJtonast TEXHOJIOTUST ¥ CO3/aH-
HbBIE €10 TeHETHYECKU MOAuULH-
POBaHHBIE OPraHN3MBbI BBI3BAJIH
CTOJIbKO XK€ OMACeHUH, CKOJIbKO
BoonyiuessieHusi. «Ham mpuxosu-
JIOCh OBITH y2KACHO OCTOPOXKHBIMH,
100 3TOro »IXKHHA« HEJIb3S Bep-
HYTb OOpaTHO B OYTBUIKY, — TOBO-
put Jxopax ParmanH, nepBblii
IUPEKTOpP OMOTEXHOJIOTHIECKON
KommaHmn » AMmken« (Cay3eHg
Oyke, wr. Kamdopuus). - Moxer
CJTyUNThCS TaK, YTO OyOeT CO3[aH
HOBBII MH(EKIMOHHBIA areHT, 0oJiee
CMEPTOHOCHBIH, YEM OCHa HJIM CTpeI-
TOKOKK, OCOOCHHO €CJIH BCE 3TO
OymeT CKOMOMHHPOBAHO B BHPYCHOM
OpraHu3Me».

ITonoGHbIE OMaceHus 3acTaBUJIN
yueHbIX B 1975 rogy co3BaTb KoHdepeHuuto B [lacu-
duk-I'po (wwr. Kammcopuus). Ha atoit kordepermm
npuMepHo 140 ydueHBIX pa3padoTam CTpPOrHe MpaBiiia,
OIIPE/EJISIOIIIE TPEIEIbl, KOTOPBIMH TOJIXKHBI OrpaHu-
UnBaThCS UccyaenoBanns pekomOuHanTHoit THK. Hampu-
MEp, OHH MOCTAHOBHJIM, YTO JaHHASI TEXHOJIOTHS MOXKET
NPUMEHSITBCS TOJIBKO K TEM OpraHu3MaM, KOTOpbIE HE
CIIOCOOHBI CAMOCTOSITEJIBHO XKUTh BHE J1abopaTopuil, I
HE JOJIXKHA HCIOJIb30BaThCSI B T€HAaX, KOTOPBIE MOTYT
NPOSIBJISITD aKTUBHOCTb B OPraHW3MeE UeJIOBEKa.

«YTO 1 roBOpUTH, 3Ty 03a00UEHHOCTb Pa3HCJISJIN
BCE CIIEUAJINCThI, — TOBOpHT PaTMaHH. - »PykoBoact-
BO KOMMaHHH «D000T J1Tab0paTpu3» OBIJIO HACTOJIBKO
03a004€HO MOTEHUHUAJIbHBIME ONMACHOCTSIMH, CBSI3aHHBI-
mu ¢ pekomOuHanTHOi THK, uTo 00513210 cBOMX co-
TPYOHHKOB HOCHTB CNELHAJIbHBIE 3aIUTHBIE KOCTIOMBI,
LJIEMBI, YyTh JIM HE Lesible ckadpanapsl. Hekoropeie
KOMIIaHUH OBbLJIM HACTOJIBKO OCTOPOZKHBIMH, YTO BOOO-
IIe HUYEro He NMPEANpUHAMAJINK.

Ho 6pm n Takne KOMNaHNU, KOTOPbIE PalOCTHO
BCTPETHJIM HOBYIO TexHoJsiornto. B 1976 rony Boiiep
BMECTE C BEHUYPHBIM HHBeCcTOpoM Bobom CB3HCOHOM
OCHOBAJI KOMMAaHUIO «J[’KEHEHTEeK» B FOXKHOI yacTu
Can-Mpannucko. Boiiep cpa3y 0co3Hasl HOTEHIHAIBHBIC
BO3MOZKHOCTH HOBOH TEXHOJIOTMH. «JTO OblJIa OUCHb
3aXBaThIBAIOLIAS], CTUMYJIUPYIOLIAsi BO3MOKHOCTD — Ipe-
BpPaTHTh 3TO HayYHOE HAYMHAHHUE, YaCTbIO KOTOPOTO S
OblJ1, B HEUTO 3HAUNMOE B IJIAHE CO3[IaHUSI MEOUKaMEH-
TOB U JIEKapCTB Ha OJ1aro Jitonei», — ropoputr boiiep.

Bcekope «[IKeHeHTeK» Mpuodpesia IHPOKYI H3BECT-
HOCTb, pa3padOTaB «4eJIOBEUECKUH» MHCYJIH, TPOU3BO-
JUMBIH C MOMOILBIO CO3JaHHBIX METOJaMH I'€HHOH WH-
KeHepun OakTepuil. AAMUHHCTpALKs O KOHTPOJIIO 3a

BNAYED) LOLI/dMAADY
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OpOAYKTaMU NMUTAHUS M JIEKAPCTBAMH, PEryJIITUBHBIA
opran npasutesibetBa CIIA, ogoOpusio 310 JIEKapCcTBO
B 1982 rooy. B mocsenyronume roabl Apyrue Komma-
HHH TIOCJICIOBAJIH MPUMEPY KOMIIAaHHN «J[KEHEHTeK»,
CO3[aB TaKKe MOJTyUYEeHHbIE N3 MOTU(HUIPOBAHHBIX
0axkTepHil JIeKapCcTBa MPOTHB OTTOPZKEHUS TPaHCIJIaH-
THPOBAHHOU TOYKH, [JIS1 HOMOJIHEHHS 3aMacoB JICHKOLH-
TOB Y OOJIbHBIX, MPOXOSLINX KYpPC XUMHUOTEpANuu, U
IUTS JICUSHHST TeMOopuTiu.

«['ycTo» | «®OTO prcCepHeps HKoprnopenTen»

AIN3H YunmyT u ero TBopeHune — Jonnu, nepean oBLa, NoABUBLIAA-
CA Ha CBET B pe3ysibTaTte KIIOHMPOBaHWA KIETKU B3POCOW OBLLbI.

Texnosorus pexomounantHoii IHK Tax>ke mpu-
HecJ1a mosib3y U pactenusiM. B 1987 rogy xomnanus
«DOBaHCO IKCHETHK CAlHCU3» CO3[ajla TeHETHYCCKU
MOoAnUIMPOBaHHYIO OAaKTEpHIO, KOTOpas MpensTCT-
BOBaJla 0OPA30BAaHUIO MHES HA JINCTBSIX 3EMJISIHUKH U
Kaprodesia. ITa TEXHOJIOrHs MO3BOJINJIA MPOU3BOIUTD
60J1ee HENMPUXOTJIMBBIE U MUTATEJIbHbIE MPOMYKTHI MH-
TaHus. Hanpumep, ¢ momMoliplo reHeTHYecKoil Moaudu-
Kaliy B pyice ObLIO MOBBIMICHO COAEPKAHHE BUTAMHHA
A, a B noMuopax - NOHHKEHO COJEpKaHHE BEILECTB,
BBI3BIBAIOLINX I'HHEHUE. DTH U3MEHEHUS! HEBO3MOZKHO
OBLIIO MOJTyYNTh NPOCTON CeJICKLHEii.

KpuTtrkn GHOTEXHOJIOMMH YTBEpKAAIOT, YTO T'€HETH-
YecKH MOANUIMPOBaHHBIE NPOIYKTHI MUTAHUS CBsI3a-
HBI C PUCKOM AJISI 3[10POBbSI, KOTOPOI'O HET y CEJIbCKO-
XO3STCTBEHHBIX KYJIBTYD, BBIPALIMBAEMBIX C IIOMOLIBIO
TPaJULMOHHBIX METOAOB, XOTSI 3TO YTBEPXKACHHE TaK
U HE MOJIyYnJI0 Hay4dHOro obocHoBaHus. HexoTopsle
TaK’K€ yTBEPKOAIOT, YTO KOMIAHUH, CO3MAIOLIHE IeHe-
THYECKH MOOU(ULHPOBAHHBIE CEJIbCKOXO3SHCTBEHHbIE
KYJIbTYPbI, MOTYT KOT1a-HHOYAb NPEIbSBUTb MHTEJI-
JIEKTyaJIbHbIE U (PMHAHCOBBIE NpaBa Ha 3TU CEJIbCKOXO-
3SHCTBEHHBIC KYJIBTYPBI B yIiepd O¢OHBIM U pa3BHBAIO-
muMcst crpaHaM. [loka mpoucxomuT poBHO HAOOOPOT
- MOBBILICHHAS! YPOKAHHOCTb «OMOTEXHOJIOTHYECKUX»
CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYP NMPUHOCHT BBIFOIY
depMepaM B pa3BUBAIOIIMXCSI CTPaHaX.

PO>XOAEHME HOBOW HAYKU

MeTonpl, caes1aBIlie BO3MOXKHBIM MaHUITYJISILUEO
JHK, no3B0J1u/11 y4eHbIM CO34aThb PEBOJIFOLUOHHbIE
TEXHOJIOTUH. B BOCBMHIECSATHIX rojax MpOILJIOro BeKa
komnanus «Iu-ITu-251 Tepaneyrukc» u3 DauHOypra
(IHoTtanaus) UCMOJIb30BasIa TEHHYIO MHKEHEPUIO OIS
co3maHusl KOopoBbl Po3u, B MOJIOKE KOTOpPOH comeprKai-
csl yeJsioBeuecKuil 0esIoK asibda-1aKTaaIb0yMuH. JTO
MOJIOKO MOJKHO Ha3HayaTb HEOHOLUCHHBIM MJIACH-
1aM, KOTOpbIE CJIMILIKOM MaJibl AJIS TOro, YTOObI UX
MOJKHO OBIJIO KOPMHUTbB I'PY[bIO, a MOBBILIEHHOE COACP-
JKaHue OeJika odecneuyrBaeT MaJibliieil aMUHOKHCJIOTa-
MU, HEOOXOAUMBIMHU [JISI UX Pa3BUTHS.

OMOpuOHBI KOpPOBBI PO31 ObL/IM NCHOJIB30BaHbBI
IUTS CO3MaHusl ee KJIOHOB, KOTOPBIM Oy[AeT MO3BOJICHO
HOPMAaJIbHO BOCITPOM3BOAUTHLCS AJIS CO3MAHUS CTaa MO-
JIOUHBIX KOPOB yJIyullleHHO! mopoabl. [Ipouecc KJ10HHU-
poBaHusi BKJtouas B ceds yaasenne JHK u3 ogHolt u3
ksieTok Po3u u ucnosn3oBanue ee BMecto JAHK kopo-
Bbero amMOpuoHa. [TosiBUBLINIACSI B pe3yJ/IbTaTe Ha CBET
TEJICHOK OblJI reHeTn4ecKu uaeHTudeH Posu. [lomoGHble
3KCNEPUMEHTHI IPOBOAUJIUCH B T€UEHHE MHOTHX JIET Ha
JIATyLIKaX, MBbIIIAX U OBLAX.

B 1997 rogy uccaenoBatesn u3 PocymHCcKOro
nHcturyTta B llloTsianmnm caenanm ewe 6oJiee cepbes-
HOE OTKpPBITHE: OHU KJIOHMpOBau oBLY, B34B [IHK u3
OBeYbel KJIETKH U NMOMECTHUB €€ B KJIETKY HE 3MOpHUO-
Ha, a MOJIOYHOI JKeJie3bl, BIepBble JOKa3aB, UTO JaxKe
«B3pOCJIBIE» KJIETKH MOTYT OBITh MOIU(ULIPOBAHBI
B JIpyrue KJeTku. /[0 3Toro cuuTasoch, YTO JaHHBIN
MPOLECC MOXKET OCYLLECTBJISITLCS TOJIBKO HA HE3PEJIbIX
CTBOJIOBBIX KJIETKAaX.

Cnycrs ron amepukanckuii ouostor [[xxeiimc Tomn-
COH BIEpBbIe KYJIbTUBHPOBAJI CTBOJIOBBIE KJIETKH M-
OpHoHa 4eJsIoBeKa — KJIETKH, KOTOPbIE BBICOKO LEHSITCS
U3-3a CBOEHl CMOCOOHOCTH pa3BUBATBHCA B cneuuduyec-
KHe KJIeTKH. B Hacrosiuee BpeMsl y4eHble H3y4aroT
BOMPOC O TOM, MOXKHO JIM HCIOJIb30BaTh CTBOJIOBBIE
KJIETKH [IJIS1 3aMEHbl MEPTBBIX HJIM MOBPEXKIECHHBIX
KJIETOK, TEM CaMbIM AaB OOJIbHBIM, Y KOTOpPBIX 3a0o0Jie-
BaHMS T'OJIOBHOI'O MO3ra MJIM OTKA3bIBAOT JKU3HEHHO
Ba’KHBIC OpPraHbl, HaJIEXKy Ha H3JICUEHHUE.

Hapsiny ¢ TexHosorneil KJIOHUPOBaHUS B AEBSHOC-
ThiX rogax XX roma ObLI peaJii30BaH €IIe OOUH PEBO-
JIIOLMOHHBIN NMPoeKT B obJiactu u3yuenus [JHK. C Tex
nop Kak YoTcoH u Kpuk omnpenesmam MoJIEKyJIIPHYHO
crpykrypy AHK, ydyenble nutaam Hagexay, YTO UM
KOrja-Jimbo ymactcsi MASHTU(DULIMPOBATh KaXKAblil T'eH
B JIHK uyestoBexka, 4YTO Upe3BbIUANHO CJIOZKHO, MOCKOJIb-
Ky y 4eJioBeKa HacuuTbiBaeTcs oT 20 1o 25 ThIC. re-
HoB. K 1990 rogy OnorexHosiorus 6b1a yxKe O0CTaTou-
HO Pa3BHUTOU [JISI TOrO, YTOOBI BCEMHPHBIN KOHCOPLUYM
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CMEJIO B34JICS 3a €€ PelleHHe. DTOT MPOEKT MOJTyUnI
Ha3BaHHe «I'€HOM uesloBeKa».

IIpoexT npecsienoBa Tpu LeJM — UASHTUDULIUPO-
BaTb BCE I'e€Hbl U€JIOBEKA, ONMPEAE/IUTDh MOPSIOK pac-
NOJIOKEHUST TPeX MUJIMAPAOB Map OCHOBAHHII - T. €.,
«cTpouTe bHBIX 0J10KOB» A, T, Gu C, - U3 KOTOPBIX
obpaszyercs IHK uesioBeka, u nmpemoctaBuTh HH(pOp-
MaLHI0 O HaliAEHHOH MOCJIEAOBATEJIbHOCTH HCCJIEA0Ba-
tesisiM. [IpoexT b1 3aBepiuer B 2003 rogy - Ha aBa
roja paHblle 3alJIAHHPOBAHHOIO CPOKa, — U B HACTOS-
1iee BpeMsl yUEHbIE M3YUaroT MOJIyUCHHBIC AAaHHbBIE AJIS
UX UCHOJIb30BaHUS B MEOULMHCKON T'€HHOW TEepaIuu.

NMPEBOCXOAA BCE OXKUOAHUA

BuoTexHOJIOTHS pocjia U pa3BHBaIach ¢ TAKOH CKO-
pocThr0, KOTOpYIO HH boilep, Hu PaTMaHH He Moryn
cebe make MpencTaBUTh.

«To, UTO IPOUCXOOUT CErofHs, MmopazkaeT BOOOpa-
JKeHue, — roBoput boiiep. - Pazymeercs, y Hac Obln
OOJTbIIIME OKMIAHMSI, M KOrJa Mbl HAUMHAJIA, MbI ObLJIH
MOXOKH Ha AETeil, OKa3aBIIMXCSI B KOH(ETHOH JIaBKe U
NOJABJIEHHBIX OIPOMHBIM KOJIMYECTBOM OTKPBIBAIOLLHX-
cs meped HUMH Bo3MoxHocTted. IlomHio, yTo, Korga
MBI TOJIbKO HAUMHAJIH pa3padaThiBATh METOIbI PEKOM-
ounantHeix [JHK, st mymas, uro texHoJsiorust 6e3rpa-
HuuHa. Ho Bce Ke Mbl HE MOIJIM NpEeABHOETb BCETO
ITOro».

PatmanH OTKa3aJics OT Kapbephl B 00JIACTH Me-
OULUHCKOH AUATHOCTHKH, YTOOBI CTATh OUPEKTOPOM
- U TPETbUM MO CYETY COTPYIHHMKOM — KOMIAHUU
«Ammxen». ITo ero cjioBam, 3TOT IIar CBUAETEJIbCT-
BYET O €ro Oe3rpaHNYHON Bepe B OMOTEXHOJIOTHIO.
«2JTO pelleHre AajIoCh MHE JIErKO, IOTOMY UYTO AaHHOE
HampaBJICHHE HAYKU OBLJIO OYCHb MOIIHBIM, — TOBOPUT
oH. - Ho Obl10 Ob1 a0COJTIOTHO HEBEPHO MpPEANOJIaraTh,
UTO MHOYCTPHSI Pa3BHBaJach B TOUHOM COOTBETCTBUH
C HAIIMMHU TPEICTABJICHISIMHA O TOM, KaK OHa JOJIXKHA
pasBuBaThcs. He yaMBUTETBHO, UTO 3Ta OTPACib HO-
CTUIJIa YCIEXOB, HO YTO ACHCTBUTEIbHO HEBEPOSITHO
- TaK 3TO MacITa0bl JOCTUTHYTHIX €0 YCIEXOB, €€
3HAUEHHUE [1J1SI MEOULIUHBI».

PaTtmaHH BcmoMuHaeT, KaKk B BOCBMHUECSITBIE TO-
abl XX Beka eMy Ha rJia3za nonajiuch ouuuasibHbIe
MpPOTHO3BI, B KOTOPBIX YTBEPZKAaI0Ch, YTO OHOTEXHO-
JIOTHYECKasi MPOMBILIIJICHHOCTh KOIOa-HUOYIb MOXKET
NpPEeBPATHTHCS B HHAYCTPUIO 0OBEMOM B 4 MJIPH. HO-
JT1apoB. «DTO MOKa3bIBAET, HACKOJIBKO OCTHBIM OBLIIO
Haie BOOOpazKeHne, — roBopuT oH. - OOHA TOJIBKO
KOMINaHUuS »AMIKEH« CTOMT cerogHs 95 mJipa. moJsiia-
POB».

Opmnako ns1st PaTMaHHA OEeHBru — He rJi1aBHOe. B
cBou 77 JieT OBIBIIMI OUPEKTOpP KOMIAHHH « AMOKEH»
NOUTH KaX[blil JeHb MPUHUMAET «DNOOXKEH» — OJHO

U3 BBIMYCKAeMBIX KOMIAHUACH «AMIXKEH» JICKapCTB,
CO3JaHHBIX C MOMOIIbI MEHHOW MHXKEHEPUH, — KOTOPBIH
MOMOTaeT eMy OOpOTBbCS C MOYCUHOU HEOOCTATOUHOC-
Tbt0. OH yBEpEH, YTO MepBble 25 JIET CyLIeCTBOBaHUS
OMOTEXHOJIOTHYCCKUH MHAYCTPUH — JIHIIh HAYAJIO Yero-
TO 60JIee BEJIMKOTO.

«B 1980 romy Oyayiee npencTaBsIsIOCh YPE3BbI-
YaliHO CBETJIbIM, a CEro[Hs OHO BBITJISIOUT ele OoJsiee
00HaIe’KMBAOILIIM, IOTOMY UTO BO BCEH OTpacsu
HAOJTIONAOTCS CTOJIb 3HAUMTEJIbHBbIC TOCTHIXKEHHS, —
FOBOPUT OH. — JlyMaro, Mbl CTaHEM CBUIOETEJISIMU AaJib-
HEWIIero pacuseTa OHMOTEXHOJIOTUH. DTO MpeKpacHas,
MpeKpacHas HayKa».

Mnuenus, evickasvisaemble 6 IMoii CMmamve, He 00A3aMeTbHO OMPadICca-
1om 632515106l Uy noaumuxy npasumesvscmea CIIA.
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NCTOPMA BMOTEXHOJIOI'MN: TIEPBBIE 142 I'OOA

I'perop MeHnnaesib OTKPBIBAET, UTO PACTEHUS TOpoXa MEPeHar0T HACJICACTBEH-
1863 rox | Hyro uH(OpPMALHIO C TOMOIIbK) OTYET/IMBO BBIPAXKEHHBIX €IUHUI, BIOCJIEACT-
BUU HA3BaHHBIX FE€HAMH.

1869 ron | Morann @puapux Mumep Boigesser JJHK u3 seiitkonuToB vesioBeka.

N3yuas OakTepuu NHEBMOKOKKa, OcBasiba DBepHu U APYrue y4yeHble

1944 ron
OINpeAesIsIioT, UTO HACJIEACTBEHHBIM MaTepuasioM BbicTymaeT J{HK.

JxeiiMc Yorcon u Dpancuc Kpuk OTKPBIBAIOT MOJIEKYJISIPHYIO CTPYKTYpPY

1953 ron nBoiiroi crmpam JTHK.

1955 ron | ®pen Canrep onpenesisieT aMHHOKHUCIOTHYIO MOCJIEA0BATE/IbHOCTD HHCYJIMHA.

1972-73 | Tlon bepr, I'epoept boiiep u Cranm KosH pa3pabaThiBaloT METOIBI
roabl pexkomOuHanTHbIX [THK.

Y4eHble BBIpaXKarT 03a00YEHHOCTh TeM, 4To pekomOunamus JJHK moxer
NPUBECTH K MOSIBJICHUIO ONMACHBIX MHUKpOOpraHu3MoB. Ha KoHdepeHunu B
Kamdopuun rpynmna y4eHbIX BbIpaOaThIBA€T CTPOTrHe OrPAaHMUEHHS Ha
UCMOJIb30BaHNe MeToA0B pekoMOuHaHTHbIX JJHK.

1975 ron

1976 roxn I'epoept Boitep 1 bod CB3HCOH OCHOBBIBAIOT (hupmy «J[KEHEHTEK», KOTOpas
CTAaHOBUTCS TIEPBOMPOXO/IEM B 00J1aCTH OHOTEXHOJIOTUH.

1978 rox CoMaToCTaTHH CTAaHOBHUTCS MEPBBIM OCJIKOM UEJIOBEKa, CO3HAHHBIM
C MOMOIIbBIO pCKOM6I/IHaHTHOﬁ TEXHOJIOT'AH.

«YupoH KoprnopeiH» 00bSBISET O TOM, YTO €l yAasloch KJIOHHPOBATh U

1984 ron CEKBEHHpOBaTb Bechb reHoM BIUY.

PaCTeHI/ISI, IFrCHCTUYCCKH MO)I[I/I(IJI/IHI/IPOBB.HHI)IC U1 IpUAAHUST UM CTOMKOCTH K

1985 ro
A HACEKOMBIM H BUpPYCaM, BIEPBBIE UCIBITHIBAIOTCS B MOJIEBBIX YCJIOBHSIX.

buodapmanernueckas komnauusi «/{KeHDapM HHTEPHIIIHI» CO3OAET
1990 rox | nepByrO TPaHCT'€HHYHO MOJIOYHYKO KOPOBY, B MOJIOKE KOTOPO#l coAepzKaTcs
0eJIKU, MPUrOIHBbIC /I KOPMJICHUS MJIA[CHIICB.

1990 ron | HaunHaercst ocymiecTBJIeHHE POEKTa «[ €HOM UeJioBeKa».

Apmunnctpanust CIIA mo KOHTPOJTHO 3a MPOAYKTaMU MUTAHUS U JIEKAPCTBAMU
1993 rox | npuxoauT K BBIBOAY, YTO CO3JAHHBIC C MOMOIIBIO MEHHON MHXKEHEPHU MPOIYK-
ThI IUTAHUS HE SIBJISTFOTCS OMACHBIMH B CHJTy CBOEW MPUPOJIBI.

Yuenbie u3 Pocymackoro urcturyTa B lloT/1anmnm oOBSIBISIOT 00

1997 ron
YCHEITHOM KJIOHHPOBAaHHH OBIBL.

):[ByM rpynmaM yUYCHbIX YOAC€TCA BbIPACTUTDH 3M6pI/IOHaJ'IbeIC CTBOJIOBBIC
KJICTKH.

1998 ron

2003 rox | I[IpoekT «I'eHOM 4YesiOBEKa» YCHEIIHO 3aBEPIIACTCS.

2004 rox Kopelickue yueHbie OOBSIBISIOT 00 YCHEIIHOM KJIOHUPOBAHUH KJIETKH
YeJIOBEUECKOro dMOpHOHa.
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PEI'YJIMPOBAHUE TTPUMEHEHNWA
bMOTEXHOJIOI' M
B CEJIbCKOM XO34ANUCTBE CIHIA

Tpu acenmcmea npasumenscmea CLIA — Munuc-
mepcmaeo ceqibckoeo xo3siicmea CLIA, Aeenmcmeo no
oxpame okpyxcaroujeii cpedvl u Aomunucmpayus no
KOHMPOJII0 3G NPOOYKMAMU RUMAHUSL U JIEKAPCMEAMU
— omeeuarom 3a HAO30D 34 pACMEHUAMU U RPOOYKMA-
Mil, CO30AHHBIMU C NOMOWbLIO ceHHOU undcerepuy. Hx
00513aHHOCIU OONOJIHSIOM OpYye Opyea, a é psioe Cyud-
e — nepecexaromc. Uncnexyuonnas caysicoa oxpanl
300p06b 31 AHCUBOMHBIX U pacmenuii Munucmepcmeo
cenvckoeo xo3aiicmea CIIA ocywecmensem nad3op 3a
ebIpawyueanuem pacmenuti, CO30aHHbIX C NOMOWbIO eeH-
Holl undcenepuu, Aeenmemeo no oxpame okpyicaroujeii
cpedbl — 3a UCNBIMAHUEM, PACHPOCMPAHEHUEM U UCTLOJIb-
306aHuUeM 6 pacmeHue800cmee neCMuyuo0s, CO30aAHHbIX
€ NOMOWbIO 2eHHOU UHIICeHepuY, a Aomunucmpayus no
KOHMPOJII0 3G NPOOYKMAMU RUMAHUSL U JIEKAPCMEAMU
— 30 UCNOJIL308aHUEM NPOOYKMOE NUMAHUSL U KOPMOE
pacmumesibHoeo npoucxoxcoenus. Huxce npusooumces
Kpamkuii 0030p poiu 3mux aceHmcme 6 peeyJiuposanu
€030anus U UCNOJIb306AHUS ceHeMU1ecku MOOUPUYUpo-
BAHHBIX OPSAHUZMO8.

MHCNEKUMOHHAA CI1Y>KBA OXPAHbI
300POBbA PACTEHUU U XKUBOTHbIX
MUHUCTEPCTBA CEJNIbCKOIo
XO3ANCTBA CLUA

HCMIEKLMOHHAS CJTyK0a OXpaHbl 3[I0POBbsSI pacTe-

HUI U XKHBOTHBIX, BXOASLIAs B cocTaB MuHic-

TepcTBa cesibekoro xossiictBa CIIA, oTBeuaer
3a 3AIATY CEJIbCKOrO XO3SIHCTBA OT BpeAuTeJsiel 1 3a60-
JieBanuil. B cooTBeTCTBHM ¢ 3aKOHOM O 3alIUTE pacTe-
HUH, 3Ta cJ1y>K0a OCYLIECTBJISICT PEryJISITUBHBI HAA30D
3a NPOAYKTaMH COBPEMEHHOW OHOTEXHOJIOIUH, KOTOPHIC
MOTYT MPEACTABJIATh TaKOW pHCK. VHBIMU cJIOBamu,
3Ta CTPYKTYpa PEryJMpyer CO34aHHe U HCIOJIb30BaHUE
OpPraHu3MOB U MPOAYKTOB, KOTOPbIE AOCTOBEPHO WJIH
HPENOJIOXKHUTESIBHO OTHOCATCSI K BPEOUTEsISIM pacTe-
HUI WJTH TPEACTABJISTIOT aHAJIOTHYHYIO Yrpo3y IJIs
pacTeHuii, BKJIIOYAsi Te, KOTOpPbIe MOABEPIJIHCH H3Me-
HEHUSIM WJTH ObL/IM MPOU3BEICHBI C MOMOILLBIO [CHHOM
MHXKeHepuH. X Ha3bIBAIOT «peryJIMpyeMbIMH MPOIyK-
Tami». MHCIEKUMOHHAS CJTyXK0a PeryJimpyeT UMIOpT,
00paboTKy, MEXIUTATHOE TEPEMELLIEHIE 1 BBIMTYCK B

OKPYZKAIIIYIO CPEAy PeryMpyeMbIX OpPraHU3MOB,
MPOM3BEACHHBIX C TIOMOILBIO OMOTEXHOJIOTHH, BKJIFOYAS
OpraHN3MBI, BBICTYNAIOLHE 00BEKTAMI OT'PAaHHYCHHOTO
SKCMEPUMEHTATBHOTO WCHOJIb30BAHUS HJTH MOJICBBIX HC-
meITaHui. PerysmpyemMsle MPOOYKTHI H3YUYaIOTCS C TEM,
yTOOBI MPH MX HaIJIeXKaleil oopaboTKe, coaepKaHNn

U YTUJIM3a[HN B MPEONOJIaraeMbIX YCJIOBUSX HCHOJIb-
30BaHIS OHM HE BBICTYMAJII B KaUeCTBE BpEOUTEJICH
pacTeHHuil.

HopmatuHble akTbl MHCTIEKIIMOHHON CJTyKOBI OXpa-
HBI 3J0POBbSI PACTCHHI W JKMBOTHBIX MPEIyCMAaTpUBa-
IOT MPOLEaypy MOJAYH XONATAHCTB IJIST ONpPEaeIICHUS
HEeperyJIMpyeMoro cratyca. B ciayduae ymoBJIeTBOpEHHS
XOJaTaiicTBa COOTBETCTBYIOIINI OpraHu3M 0oJiee He
CUHTACTCS PEryJIMPYEMbIM MPOOYKTOM H HE MOIJICIKUT
HaA30py CO CTOPOHBI JAHHOH cJ1yKObI. I[IpocuTestp
JIOJIZKCH TMPEIOCTaBUTh TaKylo MHMOPMAIHIO, KaK OHO-
JIOTHYECKHE CBEICHUS O PACTCHHUH-PELUIHCHTE, Pe3yJIb-
TaThl 9KCHCPHMEHTOB M MyOJIMKALNN, TeHOTHITHbIC U
(CHOTHIHBIE XapaKTEPUCTHKH CO3MAHHOT'O C TOMOILBIO
TeHHON MHZKEHEPHU OPraHh3Ma, a TaK’Ke OTUETHI O
MOJICBBIX HCIBITAHUSIX. ATCHTCTBO H3yUaeT pPa3/IMYHbIC
BONPOCHI, BKJIFOYAsT MOTEHINAIbHBIA PHCK OMaCHOCTH
IUTSL PacTeHHHl, ySI3BUMOCTh neper] 3a00JIeBaHUSIMH
U BPEOUTE/ISIMH, BBIPA’KECHHOCTb T'CHHBIX MPOAYKTOB,
HOBBIC (DEPMEHTHI HJIH W3MCHEHUS B METad0JM3Me
PACTeHHI, 3aCOPEHHOCTb COPHSIKAMU W BJIHSHUE Ha
CEKCyaJIbHO COBMECTHMBIC PACTEHHUS, CEJIbCKOXO3SIHCT-
BEHHBIC WJTH KYJIbTUBAIMOHHBIC METOMBI, BJIUSHHUEC Ha
HeleJIeBbIe OpPraHu3MBbl, a TaKXKe BO3MOXKHOCTD Hepe-
Ayl TCHOB OpPraHN3MaM OPYTUX THIOB. Y BEIOMJICHHE
myOJIMKyeTcsT B [M3maBaeéMOM MPAaBUTEJIBCTBOM OFOJIITC-
teHe] «Denepall peaXKucTep», MOCTE Yero pacCMaTpH-
BAIOTCSI 3aMEYaHUsT OOIIECTBEHHOCTH K 3KOJIOTHUYECKOMN
JKCMEPTU3E U OMPEHCIICHIIO, HAMMCAHHOMY IO PEICHUIO
00 yIOBJICTBOPEHNH XoAaTaicTBa. Kommn qOKyMEHTOB
MHCeKIMOHHON CJTyZKOBI OXpaHBbI 3H0POBbS PaCTCHHIT
U JKHBOTHBIX OOCTYIHBI AJI O3HAKOMJICHHS LIMPOKOH
OOIIECTBEHHOCTH.

Jlono/IHUTE IbHYO MH(OPMALHIO MOKHO MOJTyUHTh
Ha BeO-caiite
http://www.aphis.usda.gov/brs/
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B cooTrBercTBUM ¢ 3aKOHOM O BHpYCaX, CBIBOPOTKax
U TOKCHHaX, BerepunapHas csyxx6a MHCneKHMOHHON
cJ1yK0a OXpaHbl 310POBbSI PACTEHUIl U JKUBOTHBIX MH-
CMEKTHPYET OHOJIOrMYeCKHe MPOM3BOACTBA U JIMLEH3UPY-
€T BeTepUHAPHBbIE OMOJIOrHUYECKHE BEIeCTBa, BKJIHOYAS
BaKIMHBI /1 JKUBOTHBIX, TPOM3BEICHHBIE C MOMOIIBIO
OGUOTEXHOJIOTHH.

JlonoJIHUTEIbHY0 MH(POPMALIHIO MOXKHO MOJIYYHTb
Ha BeO-caiiTe
http://www.aphis.usda.gov/vs/

AFEHTCTBO CLUA MO OXPAHE
OKPY>KAIOLLEN CPE[bI

ArenrctBo CIIA no oxpaHe okpyzKarouieil cpe-
Ibl C MOMOILBIO MPOLEAYPHI PErUCTPALMH PETYIHPYET
NpoaaXy, pacnpoOCTPAHEHHE U HCIOJIb30BaHUE MECTHU-
LUAOB JIs1 3aLIUThl 300POBbsI U OKPYZKaIoLIel cpemsl,
HE3aBUCHMO OT Coco0a W3rOTOBJICHHS HJIM TPHHIIUINA
JEefCTBUST TOro WM UHOro mectuuuaa. Cpeau nmpouux
PEryJIMPYIOTCSI ¥ MECTHUUBI, TPOU3BEICHHbIE Opra-
HU3MaMH C TIOMOILBIO COBPEMEHHOH OMOTEXHOJIOTUH.
Otpes1 GUONECTHIMIOB M MPEAOTBPALLECHUS 3arPsI3HEHNUST
OKpyzKarolleil cpeibl Bropo mecTHIMAHBIX NPOrpaMM,
B cooTBeTcTBUM ¢ (DeiepasibHBIM 3aKOHOM 00 MHCEKTH-
uuAax, yHruuuaax U poaeHTHLMAAX, PEryJIMpyeT pac-
HpOCTpaHeHHe, NPOAaxy, UCIOJIb30BAHUE U UCHIBITAHHS
NECTULUOHBIX BELICCTB, MPOM3BEACHHBIX PACTCHUSIMHU U
MuKpoOamu. OOBIYHO AJ1S1 MPOBEACHUS MOJIEBBIX HCIbI-
TaHW BBIOAFOTCS Pa3pPELICHUS HA JKCICPUMEHTAIbHOEC
UCMOJIb30BaHKE. 3asBUTEJIU HOJIXKHBI 3aperHCTPUPOBATD
NECTULUOHBIC MPOAYKTHI OO0 MX MPOJAKH M PaCIpOCTpa-
Henns, a ArentrctBo CIIA nmo oxpaHe okpyzKarowei
cpedbl B paMKax pericTpaluy BIpaBe YCTaHABJIMBATb
YCJIOBHSI UX WCIOJIb30BaHUSI. AFEHTCTBO TaKXkKe ycTa-
HABJIMBAET JOMYCTHMBbIE MPEAEJIbl OCTATOYHOIO COAEP-
JKaHWs MECTULMIOB HAa MPOAYKTaX MHUTAHHUS M KOpMax
U B HX COCTaBE, & TAKXKE UCKJIFOUCHHS U3 TPeOOBaHUIA
K AOMYCTHMBIM MpeaesiaM OCTATOUHOI'O COACPIKAHHS, B
coorBeTcTBUM ¢ (DeepasibHBIM 3aKOHOM O MPOAyKTax
MUTaHKS, JIEKAPCTBAX U KOCMETHUYECKOH MPOAYKLHH.

JlonoJIHUTEIbHY0 MH(POPMALHIO MOXKHO MOJIYYHTb
Ha BeO-caiiTe
http://www.epa.gov/pesticides/biopesticides/.

B pamkax bBuorexHosioruueckoil mporpaMmsl, ocy-
iecTBJsieMoil bropo mo nmpegoTBpalleHut0 U TOKCHY-
HbIM BewecTBaM ArentcTBa CIIIA no oxpaHe okpyzKaro-
el cpeapl, B COOTBETCTBUU C 3aKOHOM O KOHTPOJIE
TOKCHYHBIX BEIIECTB, B HACTOSILIEE BPEMS PeryJsiipyer-
¢S UCMOJTb30BAaHUE MHUKPOOPTraHU3MOB, MpeIHa3HAUEH-
HBIX [J151 NPOMBILIJIEHHBIX MpUMEHeHuil. B pamkax mpo-

rpaMMbl IPOBOAUTCSI MPEANPOAAKHBIA aHAJIU3 «HOBBIX»
MHUKPOOPraHu3MOB, T. €. MUKPOOPraHu3MOB, CO31aHHBIX
C TMOMOILBIO MPEIHAMEPEHHBIX KOMOHMHALWIA ICHETHUEC-
KX MaTEpHaJIOB OT OPraHu3MOB, OTHECEHHBIX K pa3-
JIMYHBbIM TaKCOHOMMUYECKHM KaTErOpUsIM.

JIONOJIHUTEJIBHYI0 MHOPMALHIO MOXKHO MOJTYUYHUTD
Ha BeO-caiiTe
http://www.epa.gov/oppt/biotech/

AOMUHUCTPALINA CLUA MO KOHTPOIJIO 3A
NMPOOAYKTAMU NMUTAHUA U TIEKAPCTBAMU

Anmunuctpauus CIHIA mo KOHTpOJIIO 3a MPOAyKTa-
MU MUTAHUST ¥ JIEKAPCTBAMHU OTBEYAET 3a OOecreveHue
0e30MacHOCTH M HaAJsIerKalleil MapKUpOBKHU BCEX MPO-
JyKTOB MHUTaHUS U KOPMOB PACTUTEJILHOI'O MPOHUCXOXK-
JIeHHsI, B TOM YHCJIE U CO3JAHHBIX METOAaMH OMOWHIKe-
Hepuu. Bce mpoayKkTel nmuTaHus U KOpMa HHOCTPAHHOI'O
1 OTE€YECTBEHHOI'0 MPOU3BOJCTBA, MOJTyUEHHbIE U3
CEJIbCKOXO3SHCTBEHHBIX KYJIbTYP, MOANMHUIUPOBAHHBIX
C MOMOILBIO OOBIYHBIX CEJIEKLHOHHBIX TEXHOJIOTHI MJIH
C TMOMOILBIO MeHHOI MHXKEHEPHH, JOJIKHBI YAOBJIETBO-
PSITh OJHUM M TEM K€ CTPOTMM HOpMaM 0e30MacHOCTH.
B coorBercTBun ¢ DenepaibHbIM 3aKOHOM O NMPOAYK-
Tax MUTaHUS, JIEKapCTBaX U KOCMETHYECKON NMPOayK-
UM, TPOU3BOAUTE/IM NPOAYKTOB MUTAHUS U KOPMOB
HECYT OTBETCTBEHHOCTb 3a TO, UTOOBI MpOJaBacMble
MMM H3esus1 OblTH Oe30MacHBIMHE U CHaOKEHbI HajJle-
JKalMMu dTUKeTKamu. Kpome Toro, Jito0ble muiieBbie
J00aBKH, B TOM YHCJIE BBOAUMBIE B HPOAYKTBI MUTAHUS
1 KOpMa METOAaMH PacTeHHEBOACTBA, Mepe BBIMYCKOM
B MPOJAXYy IOJIKHBI ObITh OH0OpPEHBI AIMUHHUCTpALUEH
CIIIA nmo KOHTPOJIIO 3a MPOAYKTAaMHM MUTAHUS U JieKap-
ctBamu. (I[Tox «mumeBbIME qOOABKAMU» MOHUMAROTCS
BBOJMMbIE B NPOOYKTBl NMUTAHUS BELIECTBA, KOTOPBIE HE
OTHOCSITCS K MEeCTHUMAAM U B 1I€JIOM He NpHU3HaHbI 6€30-
MACHBIMU KOMIETEHTHbIMU HayYHBIMH 3KCNEPTaMIlL.)

Anmunncrpauust CIIIA mo KOHTpoJIHO 3a MPOAYK-
TaMHU MUTAHUSI ¥ JIEKAPCTBAMU CJICAUT 32 TEM, YTOOBI
NPOU3BOAUTE/IM NPOAYKTOB MUTAaHUS U KOPMOB BbI-
TMOJIHSIJTH CBOU 00513aTeJIbCTBA, MCMOJIb3YS AJISI OTOr0
NPaBONPUMEHHTEIbHbIE OJTHOMOUUS, NPEAyCMOTPEH-
Hble (DefepaIbHbIM 3aKOHOM O NMPOAYKTaX MUTAHUS,
JIeKapcTBax U KOCMETUYecKOil npoaykuuu. YTooel
NOMOYb IOCTABIUMKAM MPOIYKTOB MUTAaHUS U KOPMOB,
MOJTyYEHHBIX U3 MEHETHYECKH MOOUMUIMPOBAHHBIX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP, BBIIOJIHUTH CBOH 00sI-
3atesbeTBa, Aamunuctpanus CIIA no KOHTpoJiro 3a
NpoayKTaMH MUTAHUS U JIEKAapCTBAMHU MOOLIPSET UX K
YUaCTHIO B JOOPOBOJIbHOM KOHCYJIbTALMOHHOM MpPOLEC-
ce. Bce mpoaykThl muTaHus U KOpMa, NMOJTyUEHHbIE U3
IeHeTHUECKH MOAU(UILUPOBAHHBIX CEJIbCKOXO03SICTBEH-
HBIX KYJIBTYp, B HACTOSILEE BPEMS UMEIOLIUECS B MPO-
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maxe B CIIIA, mpoun yepe3 3TOT KOHCYJIbTAlMOHHBIA
npouecc. 3a OHUM €IMHCTBEHHBIM HCKJIFOUEHHEM, HU
OJMH U3 3TUX MPOAYKTOB MUTAHUSI U KOPMOB HE CUUTAJI-
¢S coepKallluM IHIIEBbIe JOOABKHU U, CJICIOBATEJIBHO,
He TpeOOoBaJI NPEeaNnpOaazKHOr0 OJ00PEHHUS.

JlonosIHATEIbHY0 MH(OPMALHIO MOXKHO MOJIyYUTb
Ha BeO-caiiTe
http://www.cfsan.fda.gov/~Ird/biotech.html

Hcmounuk: Obvedunennulii éed-caitm peeynamusholx acenmeme CILIA,
nocesiuyennblii ouomexronoeuu: http://lusbiotechreg.nbii.gov/roles.asp
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BUOTEXHOJIOTM:
[ JTOCCAPUA TEPMHHOB

CrylA: benok, noyiygaembiii u3 Oaktepun Bacillus
thurengiensis, KOTOpasi TOKCUYHA B OTHOLUCHUH He-
KOTOPBIX BHAOB HACEKOMBIX IIPU €€ 3arJiaThIBaHHH.

Ora GakTepus LIMPOKO BCTPEUYaeTCs B MPUPOAC M HA
HPOTSKEHAH MHOTHX HECSTHJICTHI HCMOJIb3YeTCs Kak
MHCEKTHLH/, XOTS Ha e HOJIF0 MPUXOAUTCS MEHee OBYX
IPOLICHTOB BCEX HCIOJIb3yEeMBIX HHCEKTHLHIOB.

Anbga-cniupasb: OGpIyHASI CTPYKTYypa Oesika, 0OCOOEH-
HO YacTO BCTPEUANOIIASICS B BOJIOCAX, IIEPCTH, HOI'TSX
U porax >KMBOTHBIX, H XapaKTEPU3YIOILAsICS €IUHCTBEH-
HOH CIHpPaJIbHOH LEMOYKOH aMHHOKHCIIOT, CTaOMIH3HPO-
BaHHBIX BOAOPOJHBIME CBSI3SIMHL.

AMMHOKHCJI0TBI: BakHelime «cTponuTesTbHbIE OJIOKI»
BCEX JKHBBIX CYIIECTB. AMHHOKHUCJIOTBI — 3TO MOJIEKY-
JIBl, KOTOpPBIE cOomepkKaT (PyHKUMOHAJIBHBIE I'PYMIBI KaK
AMUHOKHCJIOT, TaK 1 KapOOHOBBIX KHCJIOT.

AHTHreH: OOBIYHO O€JIOK, BCTPEYAIOLIMICS Ha MOBEPX-
HOCTH BHpPYCa, KOTOPBIil CTUMYJIIPYET HMMYHHYIO
PEaKLHI0 — OCOOCHHO MPOM3BOACTBO aHTHUTEJL.

Benok: KpynHas MoJstekyJia, cocTosmas U3 OOQHOH WJTH
HECKOJIBKHX LEMOUYeK aMUHOKHCJIOT, PACHOJIOXKEHHBIX B
OMpeAe/ICHHOM MOPSIAKE. DTOT MOPSIIOK OMpPEAe IsieTCsI
MOCJIEIOBATEIBHOCThEO OCHOBAHHUIT HYKJICOTHIOB B I'€HE,
cofiepzKaiieM Ko AaHHOro Oesika. besiku HeoOXOauMbl
IUTSL CTPYKTYPbI, DYHKIMOHUPOBAHUS U PETyIMPOBAHUS
KJIETOK, TKaHEH W OPraHOB TeJjla, U KaXKIOblil OEJIOK mMe-
eT yHukasbHble (pynkiuu. K unciy 0esIKoB OTHOCSATCS
rOPMOHBI, (DEPMEHTHI U aHTHUTEJIA.

Buonndopmaruka: Vcnosmp30BaHne MPHUKJIATHON MaTe-
MAaTUKHU, HHOPMATUKH, CTATUCTUKUA U KOMIBEOTEPHBIX
HayK [T U3y4eHHs Onosiormdeckux cucreM. OCHOBHbIC
00JIaCTH HAyYHBIX HCCJICAOBAHHI BKJIFOUAIOT B CeOsl BbI-
CTpauBaHUE MOCJICAOBATE/IbHOCTEH, OOHAPYXKEHIE T'eHOB,
cOOpKY I'eHOMa, BBICTPAHBAaHHE CTPYKTYpPbI OeJIKa, Mpe-
cKa3aHue OEJIKOBOM CTPYKTYpbI, MpeICKa3aHNUe BbIpaKe-
HHUSI T€HAa M B3aUMOJICUCTBUS 0€JI0K-0€JI0K.

BI/IOHeCTI/IHI/II[bl! PaSHOBI/IHHOCTI/I necTuauaoB, MOJIyUCH-
HbIC U3 TAKHUX MPUPOAHBIX MATCPUAJIOB, KdK 2KUBOTHDIC,
pacTeHusd, GaKTepI/II/I 1 HCKOTOPBbIC BUAbI MOJIE3HbIX HC-

KOIIa€MbIX. Har{pHMep, MacCJIO KaHOJIa U nmuuieBas coga
CUUTAKOTCA 6I/IOHCCTI/IHI/I]:[21MI/I.

BuotexHosiornueckas Kykypy3a: Kykypysa, BbIBeaIeH-
Hasl C MOMOIIBI0 OMOTEXHOJIOTHU C TAaKHM PacueToM,
4TOOBI TKaHH PACTEHHs BBIpaOaTBHIBAJIM OEJIOK, TOKCHY-
HBI 110 OTHOLLIECHHIO K HEKOTOPBIM BHIaM HAaCEKOMBIX,
HO HETOKCHYHBII MO OTHOIUCHHIO K JIFOASIM U IPYTUM
MJIEKONTUTAIOLINM.

Buorexnosiorusi: KoMiiekec OHOJIOrHYECKHX METO/IOB,
pa3pabOTaHHBIX MOCPEACTBOM (DYHIAMEHTAJIbHBIX UCCJIe-
JIOBaHUi1 1 IPHUMEHSIEMBbIX B HCCJICOOBAHUSIX U MPU pa3-
paboTKe HOBBIX MPOAYKTOB. buorexHosorus mogpasyme-
BaeT HCMOJb30BaHue pekomOuHantHbix JJHK, cousiaust
KJIETOK M HOBBIX METOHOB OHOOOPaOOTKH.

Bapuerer: [lomgBua TOro mim WHOrO BHOA IJTS LeJieit
TaKCOHOMHUECKON KJiaccudukanuu. Mcnosb3yeTcst Kak
CHHOHHM TE€PMHHA «KYJIBTUBApP» AJI1 0003HAUCHHS TPYII-
bl 0COOEH, FeHETUUYECKH OTJIMYAOLINXCST OT JPYrux
rpym ocobeil maHHOro BHAa. CeTbCKOXO3SHCTBEHHBI
BapueTeT (COpT) - 3TO IPyMma CXOXKHX PACTEHHUil, KOTO-
pbI€ MO CBOUM CTPYKTYPHBIM YepTaM U (PYHKIHSIM MO-
ryT OBITh 000COOJICHBI OT APYTHX BAPHUETETOB BHYTPU
OJIHOTO M TOr'O K€ BHAA.

BBenenHble B pacTeHHs NPOTeKTOPbI: BemmecTsa, panee
Ha3bIBABIIHECS PACTHTE/IBHBIMH MECTHUIMOAMHU, OEHCT-
BYIOLIWE KaK MECTUIUIbI, KOTOPBIE BBIPAOATHIBAIOTCS U
UCIOJIb3YIOTCSI TEM UJIM MHBIM PAaCTeHHEM IJISI CaMo3a-
LIUTHl OT BPEOUTEJICH, TAKHX KaK HACEKOMBIC, BUPYCHI
U TPUOKH.

Bupyc: Heksierounoe 6nosiornyeckoe o0pa3oBaHHUE,
CMOCOOHOE BOCIPOM3BOAUTHCS TOJIBKO BHYTPU KJICTKHU-
X03s5iMHA. BHPYCBHI COCTOSAT M3 HYKJIGMHOBOIH KHCJIOTHI,
HOKPBITOil OEJIKOM; HEKOTOpbIe XKHBOTHBIC BHPYCHI TaK-
XKe OKpyXKeHbl MeMOpaHoil. B uHdIImpoBaHHoil KJIeTKe
BUPYC HCHOJIb3YeT CHHTETHUYECKYI CHOCOOHOCTD KJIET-
KH-XO35IMHa AJ1s1 MPOU3BOACTBA BHPYCa-MOTOMCTBA.

Boipaikenue rena: Ilponecc, mpu KOTopoM copeprKa-
masicst B reHe MHpopManust npeodpasyercst B CTPYKTY-
pBl 1 (PYHKINH KJIETKH.

I'en: OcHoBonostararomas usnueckas 1 PyHKIUOHAIIb-
Hasl e[MHNIA HacJieACTBEHHOCTH. ['eH mpexacTaBiisieT

co00i1 yNopsIHOYEHHYIO MOCJIeI0BATEIBHOCTD HYKJICOTH-
JIOB, PACMOJIOKEHHBIX B ONpPENEJICHHOM INOPSIIKE Ha TOH
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WM MHOH KOHKPETHOIl XpOMOCOMeE, KOTOpasi COOEPKUT
KOJ TOTO MJII HHOIO KOHKPETHOro (DYHKLHOHAJIBHOTO
NPOAYKTa, TAKOro Kak O0es1ok mam moJiekysa PHK.

I'enetnka: M3yuenue popM HacsienoBaHHUSI KOHKpET-
HBIX YepT.

I'eneTnuecku MmoauuIUpoOBaHHBIA opranu3M: Yacto
3TOT TEPMHH U TEPMHH «TPAHCTEHHBIH» UCIOJIb3YIOTCS
IUTST 0003HAYEHHSI OPraHU3MOB, KOTOPBIE B pe3yJsIbTaTe
HNPHMEHEHHUsT JITA0OPATOPHBIX METOOB Mepeaul 'eHOB
HNpHOOpE/IM HOBbIE [EHbl OT OPYrUX OPraHU3MOB.

I'ennast nHKeHepus: TexHOJIOTHS yOaJICHUS, H3Me-
HeHUsI UM Ao0aBJjieHust reHoB B MoJiekysty JJHK ¢
LIeJTbI0 U3MEHEHUST coep Kalleiicsl B Hell MH(OPMAalUH.
W3mensts 3Ty nHGMOpPMAIHIO, TeHHAS] HHKEHEPUST MEHS-
€T TUI UJIM KOJIMYECTBO OEJIKOB, KOTOPbIE COCOOCH
BbIpa0aThIBATh TOT UJIH MHOI OPraHu3M, TEM CaMbIM
MO3BOJIASI €My NMPOU3BOINTH HOBBIE BEIIECTBA WJIH BBI-
HOJIHATD HOBBbIE (DYHKLHH.

I'ennas Tepanus: DKCHnepUMEHTAJIBHBIN MEAULIUHCKHI
MpHEM, HCNOJIb3YIOLMII BBOA MCHOB B KJIETKH M TKaHH
4yesioBeKa [J1s JieueHus 3adosieBaHusl. Kak mpasuJio,
JAeEKTHBIA T'eH 3aMEHSIETCSI HOPMaJIbHO (PYHKLUOHHU-
pyroumM. B GosbIIMHCTBE cilydaeB HOPMaJIbHBIN I'eH
JOCTaBJIIETCS B LiEJIEBblE TKaHU C MOMOLIBIO aJ€HOBHU-
pyca, FréeHeTHYECKH M3MEHEHHOI' O C LIEJIbI0 ero 00e3Bpe-
JKUBaHUSL.

I'ennbli cniytalicuHr: BoiesieHne reHa U3 OgHOTO Opra-
HHU3Ma C TMOCJICAYIOIIUM BBEIEHHEM 3TOro reHa B ApY-
roil OPraHu3M C MOMOIIBIO METOI0B OMOTEXHOJIOTUH.

I'enom: Becp resernueckuii MaTepHasl, Cogep Karlunics
B XPOMOCOMaxX KOHKDETHOIO OpraHu3Ma.

I'nopun: Cemst WM pacTeHue, NOJIyUYeHHOE B Pe3yJib-
TaTe KOHTPOJIMPYEMOro NMEPEeKPECTHOTO ONbLIICHUS, B
OTJINYME OT CEMEHH, MIOJTyUEHHOTO B PE3yJIbTaTe €CTECT-
BEHHOT'O OnbUIeHNs. ['MOpHaHble ceMeHa IOaBEepPraroTCs
CEJIEKIMH C TaKUM PacdyeToOM, UYTOOBI JKEJIa€Mbl€ UEPThI
B HHX OBLJIM BBIpa’KeHbl HanboJiee OTUST/IMBO (HAIPH-
Mep, yPOXKaiHOCTb WJIM CTOHKOCTb K BPEAUTEJISIM).

HBoiiHas cnupasb: MDopMa B BHIE BHHTOBOH JIECTHH-
b, KOTOPYIO NMpHHUMArOT ABe JimHelHble HuTH [THK,
KOrjaa B3aUMOJONOJIHSIOUIME HYKJIEOTHABl HA NPOTUBO-
MOJIOJKHBIX HUTSX COCOUHSIOTCS BMECTE.

JHK (me30KcupuOoOHyK1IeMHOBas KUCJI0Ta): ['eHeTu-
YECKHil MaTepuasl BCeX KJIETOK M MHOTHX BHPYCOB;
MOJIEKYJIa, KOTOpasi COOEPKHUT KO MeHETHYECKON
nHpopmanmu. [JTHK npencrassiser coboii ABYXHHTEBYIO
MOJIEKYJy, 00Opa30BaHHYIO CJIA0BIMH CBSI3SIMH MEXKY
napaMH OCHOBaHHI HyKJICOTHIOB. UeThIpe HyKJIeOTHOA
B JIHK copepxar cienyromue OCHOBaHUS — aI€HUH
(A), ryannH (G), muto3ux (C) u tumuH (T). B npupone
napbl OCHOBaHMH 00pa3yroTcs TOJbKO MeXay A u T u
mexay G u C; Takum oOpa3oMm, MoCcJIe0BaTEIbHOCTh
OCHOBaHHMH Ka’KJI0W OTHEJIbHO B3SITOH HUTH MOZKHO
OIIPENeJIUTh U3 IOCJIe0BATEIbBHOCTH OCHOBAHUI HUTH-
napTHepa.

Hpeii¢ renon: Ilepenaua reHOB OT OAHON MOMYJISILHN
OJIHOT'O U TOTO K€ BHJA K APYrod — Hampumep, nocpen-
CTBOM MMUI'pallii J'lI/I60 pacnblJICHUsT CEMSH U NbIJIbLBI.

EcrectBenHblii 0100p: KoHuemus, pazpaboTaHHas
Yapsp3oM [lapBHHOM, COTJIACHO KOTOpPOH I'eHbI, o0ec-
MEeUYNBAIOIINE XapaKTEPUCTUKH, OoJiee MOJIE3HbIE B
KOHKPETHOIl OKpyzKarowleil cpene, OyayT MHpe BCTpe-
YyaThCsl y CJIEAYIOILErO MOKOJIEHHUS.

3apoabnneBbii myTh: JIMHUS (MOCIEI0BATESILHOCTD)
3apOABILIEBbIX KJIETOK, COAEPKAIIMX MeHeTUIECKHI
MaTtepuaJsi, KOTOpblii MOXeT ObITh MepenaH peOeHKY.

Kapruposanue renos: IIpouenypa onpenesieHust MecT
PacrosIoKeHNs I'eHOB Ha OTHEJIbHBIX XPOMOCOMAX.

Kinerka: OcHOBHast CTPYKTypHast U (pyHKLUHOHAJIbHAS
equHuua Bcex opraHusMoB. Kietku comepxar JJTHK
M MHOTHE APYI'HE 3JIEMEHTbI, MO3BOJISIFOILNE KJIETKE
(YHKLHOHHPOBATb.

Kosnaren: I'naBublii 0€/10K COSIUHUTEILHON TKAHH U
HanboJsiee OOMJIBHBII OEJI0K y MJIeKonuTaromux. [1aB-
HBIil KOMIOHEHT CBA30K M CYXOXKHUJIHI.

Kykypy3a-Bt: Pactenne manca, CO30aHHOE C MOMOLIBIO
OHOTEXHOJIOTUH TaKUM O0pa30M, YTO TKAHH PACTEHHS
BBIpa’kalT 010K, TOKCHUHBIH B OTHOILEHHH HEKOTO-
PBIX HaCEKOMBIX, HO HETOKCHYHBIA AJI JIFOOEH U IpY-
FUX MJICKOMHMTAFOLIUX.

KynbstuBap: B GoraHuke - crenuasibHO CO3MAHHOE HJIH
BBIBE[ICHHOE PACTEHHE, MOAEPKUBAEMOE C MOMOLIBIO
KyJIbTHBALHH.
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Kyabtypa Knetok Tkanu: [Ipouecc BbIpanuBaHus pac-
TEHUs! B JIAOOPATOPHBIX YCJIOBUSIX HE M3 CEMSH, a U3
KJIeTOK. JlaHHasi TeXHOJIOrHs MPUMEHSETCS B TpaauLi-
OHHOM PACTEHHEBOACTBE, a TaKXKe IPH UCIOJIb30BaHUH
OUOTEXHOJIOTHU B CEJIbCKOM XO3sIiCTBE.

MemoOpanHbIi 0e10K: MoJsiekyJsia 6eJika, KOTopasl mpu-
KpemJisieTcsl K MeMOpaHe KJIETKH HJIM CBSI3BIBACTCS C
Hell.

MuxkpooHbie mecTuuabl: [lecTHiymapl, COCTaB KOTO-
PBIX BKJIFOUAET MHUKPOOPraHu3M (Hampumep, OaKTepus,
rpubOK, BUPYC WJIH MPOCTeiilliee XKHBOTHOE) B KauecT-
BE aKTHBHOIO MHrpeauceHTa. MUKpPOOHBIC MECTHIMIBI
MOT'YT KOHTPOJIMPOBAaTb MHOKECTBO Pa3JIMUHBIX BUAOB
BpeOUTEJICi, XOTSI KaXKAblil OTAEIbHO B3SIThIi aKTHB-
HBbIi MHT'PEOUEHT OTHOCUTEJIbHO CriequHUEH OIS «CBOEe-
ro» LEJIeBOro BpeauTesisl ujm Bpeaurteseil. Hampumep,
O[IHU TPUOKHM KOHTPOJIUPYIOT ONpe[eJIeHHbIE COPHSKH, a
Ipyrue - yOMBalOT KOHKPETHBIX HaceKoMbix. Hambosiee
LIAPOKO HCIOJIb3YEMbIMU MHKPOOHBIMHU MECTHIUAAMHE
BBICTYNAIOT MOABUABI U WITaMMbl Bacillus thurengiensis
uu Bt.

Monekyni pekomonnanTaoil [IHK (p/THK): KomO6uHa-
s MoJsiekyJs1 JIHK pa3HOro mpoucxoxaeHus, KOTopble
COCOMHSIFOTCS] C MOMOLLBI) TEXHOJIOTMH PEKOMOUHAHT-
noix JTHK.

MonekyaspHas camoopranu3anusi: CaMoopranu3anus
MOJIeKyJ1 6e3 pyKOBOACTBA WJIM yNpaBJieHUs! U3BHE. B
HPHPOAE CAaMOOPraHU3alysi MOXKET MPOUCXOOUTh CIOH-
TaHHO, HampuMep, B KJIeTKax (caMOOpraHu3auus JIMIMHA-
HOIl ABYXCJIOHHOH MeMOpaHbl) ¥ OpPyrux OUOJIOrHuec-
KHX CHCTEMaX, a TaKXKe B CHCTEMaxX HUCKYCCTBEHHOIO
HPOUCXOKIEHUSI. MHOXKECTBO OHOJIOrHYECKUX CHCTEM
UCHOJIb3YET CAaMOOPraHU3alMIo A1 COOPKH Pa3JIMUHbIX
MOJIEKYJT U CTPYKTYp. MIMuTauust 3TuX CTpaTeruii u
CO3/aHHe HOBBIX MOJIEKYJI, CHOCOOHBIX K CAaMOOpraHu3a-
MM B HaAMOJIEKYJISIpHbIE 00pa30BaHUsl, CJYKUT OOHHM
U3 Ba’KHBIX MPUEMOB B HAHOTEXHOJIOT'HH.

Monekyasapubiid Mexaan3m: CoOpaHHOE B OOHOM
MecTe AUCKPETHOE YHCJIO MOJICKYJISIPHBIX KOMIIOHEH-
TOB, NpeIHA3HAYECHHDbIX OJ1S BBINOJIHEHUSI TOH WJIH WHOM
KOHKpeTHOIl pyHkumu. Kaxaplii MOJIeKyIIpHbI KOM-
MOHEHT COBEpPIIACT €AUHCTBEHHOE NEHCTBHE, B TO BpeMs
KaK BCS HaJIMOJIEKYJISIpHAs CTPYKTYpa BBINOJIHSIET
6osiee CJI0KHYHO (DYHKLHIO, BO3HUKAIOLIYIO BCJISACTBHE
«COTPYAHHUYECTBA» PA3JIMUHBIX MOJICKYJISIPHBIX KOMIIO-
HEHTOB.

MoHOKJIOHA/IbHOE AHTUTEJI0: AHTUTEI0, KOTOPOE B
00JIbIINX O0beMax MPOM3BOAUTCS B JTAOOPATOPHBIX
YCJIOBUSAX U3 OHOI'O €IMHCTBEHHOIO KJIOHA U PaClo3-
Harolliee TOJbKO OJUH aHTUreH. MOHOKJIOHAJIbHbBIE aH-
TUTEJ1a OOBIUHO MOJIYyYaroTCsl B Pe3yJIbTaTe «IeperiaB-
JICHHSI» HEIOJITOBEYHON, BhIPaOATHIBAKOIICH aHTHTEJIO
KJIeTKM B B ObIcTpOpacTyllyto KJIETKY, TaKyr Kak
pakoBas KJleTKa. Bo3Hukaromas B pe3yJsbTaTe 3TOro
rubpuaHasl KJIeTKa, WM rudpuaoma ObICTPO pa3MHO-
JKAeTCsI, Co3AaBasi KJIOH, BhIpadaThIBAOIINIA OOJIBIIOE
KOJINYECTBO AHTUTEJI.

Myrtanus: JIro60e HaCJIeACTBEHHOE M3MEHEHHE MO-
caepoBatesibHocTy JIHK.

Hanomenununa: beicTpopa3BuBarowasicst 00J1acTh
HayKHu, B KOTOPOH yueHble pa3pabaThIBalOT pas3/IMYHbIE
HAHOYACTHULBI U HAHOYCTPOICTBA, €1Ba JOCTUrAIOLIHe

B [HaMeTpe OJHON MUJIJIMOHHOW AroiMa, IS yJIyulle-
HUSI METOJIOB OOHApYy KEeHHs paKa, YCUJIEHHs] HMMYHHOi
peakuu, «pEMOHTa» MOBPEKACHHbIX TKaHEH U Mpodu-
JIAKTHKH aTtepockJiepo3a. B 2005 rony AnmuHuCTpa-
s CIIA no KOHTpOJIFO 3a MPOAYKTaMH MUTAHUS U
JIeKapCcTBaMHU OA00pHJIa HAHOYACTHLY K NMPUMEHEHHIO B
nexkapcTBe «TakcoJs» A1 JIeYeHHus 3amyUIeHHbIX hopM
paka MOJIOUHOH XkeJie3bl. Jlpyras HaHOuacTHIa B Ha-
cTosiIIee BpeMs NMPOXOAUT TECTHPOBAHHE Ha MAIUEHTaX-
cepneunukax B CIHIA pss mognepzKaHus CEpASUYHBIX
apTepuil B OTKPBITOM COCTOSIHMM TOCJIE MJIACTUYECKON
onepaLyuy Ha cocynax.

Hanomerp: OnHa MusmapaHast 4yacTb MeTpa.

Hanotexnonorusa: Cucremsl 1J1s1 TpeoOpa30BaHus
BEIECTBAa, SHEPruu U MHMOPMaLHU, KOTOPble OCHOBDI-
BAIOTCSI HA KOMIIOHEHTaX HAHOMETPOBBIX pa3MeEpPOB C
TOYHO OMNpEAC/ICHHBIMI MOJIEKYJISIPHBIMH JETAJISIMU.
Takzke TEeXHOJIOTHH MOJIyYEeHHS HJIM U3MEpEeHusl JaeTa-
seit pasmepoM meHee 100 HAHOMETPOB.

Hykneorun: Ds1eMeHT KJIETKH, BBICTYNAIOIIMNA OJHUM
U3 «CTPOUTEJIbHBIX OJIOKOB» PUOOHYKJIEMHOBBIX KHCJIOT
(PHK) u ne3okcupudonykieunnoBoil kucsorsl (JHK). B
OMOJIOrNYECKUX CHCTEMax HYKJIEOTHABI CBsI3aHbI (hep-
MEHTaMH, B pe3yJIbTaTe uero o0pa3yroTcsl AJTMHHbBIE,
MOXOKHE Ha LN MOJMHYKJICOTHAB! ONpeaeSIeHHON
MOCJICI0BATEIbHOCTH.

OnHoHyKJ1IeOTHAHBIE Mo MMOp(du3MbI: CBSI3U MEXOY
reHaMH ¥ UCHBITATEIbHBIMU MOMYJISLUSIME Ha BapHalUn
IEHETUYECKOro KOo/a, KOTOpPbIE MOT'YT YBEJMYUTDH PUCK
KOHKPETHOr0 3a00JIeBaHusI OIS JAHHOW OCOOH MJIN
ONpEe/IUTh €€ Peakiiio Ha JICKAPCTRO.
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IMaToren: AreHT, BbI3bIBAIOIIMI 3a00JIEBAHNUE, Yallle
BCEro - JKUBOHW MHKPOOPTaHH3M, TaKOH KaK OaKTepHs
WJH TPHOOK.

Ientun: @parmenTsl GeKa, OT ABYX MJIH OoJiee
AMUHOKHCJIOT B LIETMOYKE, BO MHOI'OM HAIlOMHHAIOLINE
Opacsiers! u3 Oyc. Korma mepeBapuBaroTcst 0esiku Msica
JKMBOTHBIX, OHH BHauaJie pa3JlaraloTcs Ha MEeNnTHObI, a
3aTeM — Ha COCTABJISIOLINE UX aMHHOKHCJIOTBHI.

Ilepenaua renos: [Iupoko ucnosib3yemMasi B MOJIEKY-
JIIPHOH OWOJIOTHY TEXHOJIOTHS, MpEeANoaratomas BHece-
HHE TEHETHYSCKOTO M3MEHCHHS C TIOMOIIBI0 PeKOMOMHA-
mn JTHK.

HeCTHHHI[OyCTOﬁQHBOCTb: I'eneTnueckoe U3MEHEHNE B
OTBET Ha CCJICKOUIO C MOMOIIBIKO TOr'0 UJIM UHOI'O IEC-
TAUOUAA, B PE3YJIbTATE KOTOPOroO BO3HUKAKOT HITAMMBI,
CIIOCOOHBIE BbIACPKUBATHb BOBHCﬁCTBHC A03bl, CMEPTECJIb-
HOI OJIA OOJIBILINHCTBA OTACJIbHBIX Hpe):[CTaBHTCJ'Ieﬁ HODp-
MaJIbHOH MOomyJisAuu. HCCTHHHHOYOTOﬁqHBOCTb MOXKET
Pa3BUBATbCA Yy HACCKOMBIX, COPHAKOB U IMATOrCHOB.

ITosydeHHbI# ¢ mMoMoLIbIO OHOTEXHOJI0ruu: McnoJib30-
BaHHE MOJIEKYJISIPHOH OMOJIOrnM M (MJIM) TEXHOJIOTHH
pexomounanTHbIx JJHK, Mo nepemava reHoB B j1ado-
PaTOPHBIX YCJIOBHSIX C LEJIbIO Pa3pabdOTKH NMPOAYKTOB
WJIM TIPUAAHHST KOHKPETHBIX CIIOCOOHOCTEN pacTEHUsIM 1
OPYTHM JKUBBIM OPraHH3MaM.

ITIponykTbl Ha 6uoocHoBe: TONMIMBO, XMMUKATHI, CTPOU-
TeJIbHBIE MaTepHaJsIbl, 3JICKTPUUECcKasl 1 TENJIOBas JHEp-
I'isl, IPOU3BEACHHBIC U3 OMOJIOrMUYECKHX MaTepHaJIOB.
JlaHHBII TEPMHUH MOJKET OXBaThIBATh JIFOObIE SHEPrOHO-
CHTEJIH, KOMMEpPYECKHE HJTH MPOMBIIIJICHHBIE TOBApHI,
3a MCKJIFOUYEHHEM NPOOYKTOB MUTAHUSI 1 KOPMOB, B
KOTOPBIX HCMOJIB3YIOTCSI OMOJIOrHUECKIe MaTepuaJIbl
W/ BO30OHOBJISIEMBIE OTEUECTBEHHBIE CEJIbCKOXO03SH-
CTBEHHbIE (PACTHTEJIbHBIE, ZKUBOTHBIE 1 MOPCKHE) WJTH
JIECHBIE MaTepHaJIbl.

IIporeomuka: Mcnosb30BaHHE TaKMX TEXHOJIOTHUIA,

KaK Macc-CHeKTPOMETpHs, IJIsI OOHapy KEHHsI B KPOBH
0e/IKOBBIX OMOMapKepOB, KOTOPbIE MOT'YT CJIyKHUTb
MEePBBIMU MPU3HAKAaMHU 3a00JI€BaHus, €IIe A0 MOSIBJICHUS
cuMmnToMoB. OnH U3 Takux MapkepoB — C-peakTHBHBII
0eJI0K, BBICTYMAIOIMH HHANKATOPOM BOCHAJINTEJIBHBIX
U3MEHEHUI B CTEHKaX KPOBEHOCHBIX COCYJAOB - MpeA-
BECTHHKA aTEPOCKJIEPO3a.

IIpochbnnpoBaHue BbIpazKeHus reHa: MeTon oqHOBpe-
MEHHOT'O MOHHTOPVHI'a BBIPa’KEHUST THICSY I'€HOB Ha
NPEeIMETHOM CTEKJIE, Ha3bIBAEMOM MHKDPOMHOXKECTBOM.

Ibutbna: Krnerkn, Hecymme Myxckyro JHK cemenn
pacTeHusl.

Pexkomounnanus: [Iponecc, mocpeacTBoM KOTOPOro mo-
TOMCTBO NOJTy4yaeT KOMOHWHALMIO M€HOB, OTJIMYHBIX OT
KOMOWHALMN I'€HOB JIFOOOT0 M3 POIUTEJICH.

CenekTuBHOE pa3Benenne: [IpenHamMepeHHOE CO3MaHUC
CKpCIINBaHUI WJTH CHAPHBAHUN OPraHM3MOB IS TOTO,
YTOOBI IOTOMCTBO YHACJICAOBAJIO Ty HJIH MHYIO JKeJiae-
MYIO XapaKTEepHCTUKY OT OOHOTO M3 POOUTEJICH.

Copt: Cm. Bapuerer.
Crnaucunar: Cwm. ['eHHbIl CIJTalfiCHHT.

CrtBos10Bas KeTka: «PomoBasi» KJeTka, cmocodHast
N3roTaBJIMBaTh TOYHBIE KOMMK CaMOi ce0st OeCKOHEUHOe
KOJI4ecTBO pa3. Kpome Toro, cTBoJioBas KJeTKa CIO-
COOHa NMPOM3BOIMTD CNENHaJIbHbIE KJIETKH AJIST pa3Jind-
HBIX TKaHEHl TeJsia, TaKUX KaK CepAcuHasl MbIa, TKaHb
FOJIOBHOTO MO3ra U TKaHb NEUYEHU. Y YEHbIE MOT'YT
XPaHUTh CTBOJIOBBbIE KJIETKH BEYHO, IO Mepe HeoOXxoau-
MOCTH TIpeoOpa3ysl X B cHenuasibHble KJeTku. Cymecrt-
BYeT ABa OCHOBHBIX THIA CTBOJIOBBIX KJIeTOK. IlepBblil
THUIN - 3TO dMOPHOHAJIbHASI CTBOJIOBASI KJIETKa, KOTOpast
HOJTy4aeTcsl JIM0O U3 MJIOAa, pa3BUTHE KOTOPOTo OBLIO
NpepBaHo, JIMO0 U3 OMJIOAOTBOPEHHBIX B JlaOOpaTOpHH
sui. DMOPHOHAJIBHBIE CTBOJIOBBIE KJIETKH MOJIE3HBI AJIS
MEIULIHCKUX U HAyYHO-HCCJIEAOBATEIbCKUX LEJIEH,
MOTOMY YTO OHH CIOCOOHBI POM3BOINTH KJIETKH IOYTH
IUTS JIF000H TKaHW Tesia. Bropoil Tum - 3To B3pociast
CTBOJIOBasl KJIETKA, KOTOpasl HE CTOJIb YHUBEPCaJIbHA
JUISL HAy4YHO-UCCJIEAOBATEIbCKUX LEeJIell, IOTOMY 4YTO
OHa crenuduyHa AJ19 KOHKPETHBIX TUMNOB KJIETOK, Ta-
KUX KaK KPOBSHbIE, KHIIEUHbIE, KOJKHbBIE U MBILIEYHEIE.

Texnonorus pekomonnanTupix JIHK: IIpouenypa,
ucmnosb3yeMasi o oobemuHernns: cermenToB [JHK B
0E3KJIETOUYHYIO cHCTeMYy (cpely BHE KJIETKH WJIM Opra-
HHu3Ma). IIpy COOTBETCTBYIOLIMX YCJIOBHSX MOJIEKYJIA
pexomOunanTHOi [ITHK MOXKeT MpOHHKHYTb B KJIETKY

U BOCHPOM3BECTHCh TaM aBTOHOMHO MJIU MOCJIE UHTErpa-
OUU B XPOMOCOMY KJIETKH.

TpanuuonHoe pa3Benenne: Moaudukauus pacTeHui
U JKUBOTHBIX NMOCPEACTBOM CEJIEKTUBHOI'O Pa3BeICHHUSI.
IIpakTuyeckast OesIT€IbHOCTb, UCMOJIb3yeMasl B Tpaau-
OUOHHOM PacCTCHHEBOACTBE, MOJXKET BKJIFOUATh B ceOs
TaKUe acIeKThl OMOTEXHOJIOTHH, KaK KYJIbTypa KJIETOK
TKaHU U MYTAlMOHHOE pa3BEICHUE.
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Tpancrennpiii: ConeprKaluuili reHbl, H3MEHEHHbBIE MY-
teM BBeAeHus [JHK oT HepoacTBeHHOro opranmsma;
BBEIICHHE I'€HOB, B3ATBIX y OCOOM OHOTO BHIA, B 0COOb
JApYroro BUAA AJISL HOJIy4YEHHSI OTOMCTBA C ONpEAesIeH-
HOIl OTUYETJINBO BBIPAZKEHHOH UYEPTOH.

Ynpasnenue conpotuBiisieMoctbo: CTpaTeru, Ko-
TOPBIE MOTYT HCIOJIB30BATBHCS IS 3aIePKKU BO3HHK-
HOBEHHSI CONPOTUBJIIEMOCTH. B cilyuae ympaBiieHUs
COMPOTHBJISIEMOCTBIO HACCKOMBIX aHHOE MOHSTHE
BKJIFOYACT B ceOsI MCMOJIb30BaHNE «yOEXKHIa», B KOTO-
POM HaceKOMOe He OyIeT MOABEPraThCs BO3ACHCTBHIO
MECTULN/A, NCIOJI3yEeMOr0 Ha OCTaJIbHOM TOJIC.

Y croitunBbie K repoHNHAIAM CeJIbCKOX035IiCTBEHHbIE
KyJIbTypbl: CeJTbCKOXO3SICTBSHHBIC PACTCHIS, BBIBEICH-
HBIE CMENUAJIbHO AJIS TOr0, YTOOBI OBITh YCTOWYHBBIMHU
K TIPUMEHEHUIO OJHOTO WJTH HECKOJIBKMX MMCIOIINXCS B
npoaaXke repOouNNaIoB, MyTeM BKJTFOUCHHUS OMpPEOeICHHO-
ro refa (F€HOB) C TIOMOILBI0O METOIOB OMOTEXHOJIOTHH,
TaKNX KaK T'€HHAs] MHXKEHEPHs, HJIH C MOMOIIBIO Tpaau-
LHOHHBIX METOJOB CEJIEKIUH, TAKHX KaK €CTECTBEHHAs,
XUMHWYECKas WJIH padalOHHAsT MYTAaI¥s.

XpomocoMbl: CaMOBOCITPOM3BOASINASCS MEeHETHUECKAsT
CTPYKTypa KJIETOK, coaepxauiast kjerounsle JHK. Y
4YeJIOBEKA HACUUTBHIBAETCS 23 mapbl XPOMOCOM.

Hemmonaza: Kommnekce pepMeHTOB, pacienIsFOLIT
LEJIUTF0JI03y Ha OeTa-rumoko3y. Llesutrosiaza BbipadaThl-
BAEeTCSI IJIABHBIM 00pa30M CHMOHOTHUECKUMH OaKTepusi-
MH B PyMHHALMOHHBIX MOJIOCTSIX TPaBOSIAHBIX JKHBOT-
HbIX. He cunTast TpaBOSIHBIX KUBOTHBIX, OOJIBILIMHCTBO
JKHBOTHBIX (BKJIIOUAs JIFO[IEil) HE BBIPadaTHIBAIOT LIEJI-
JII0J1a3y M, CJIEOOBATEJIbHO, HECTIOCOOHBI HCIOJIb30BATh
OOJIBIIYIO YaCTh 3HEPIUH, CONEPIKAILEHCS B PACTHTEJIb-
HOM MaTepuaJie.

Ilennas peakms mosmMepasbl: TeXHOJIOrHS KOMIPOBa-
HHS U YCUJICHHSI B3aWMOJIOMOJIHSIOIINX HUTEH IeJ1eBOH
moJtekyJibl JJHK. DT0 J1aGopaTopHblii METOO, KOTOPBII
MO3BOJISIET 3HAYNTE/TbHO YCHJINTD HJIM CO3AaTh MHUJIJIMO-
Hbl Komuil nocyaenoBatesbHocTell [JJHK, koTopbie B npo-
THBHOM CJTy4ae HEBO3MOJKHO OBLIIO OBl OOHAPYKHUThb
UJTH M3YYHTb.

Jkcnpeccusi reHa: CMm. Beipaxkenne rexa.

Wcrounuku: Agricultural Biotechnology: Informing the Dialogue.
Cornell University College of Agriculture and Life Sciences: Ithaca,
NY. 2003; McGraw-Hill Dictionary of Scientific and Technical Terms.
6th ed. New York and Chicago: McGraw-Hill, 2002; Nill, Kimball
R. Glossary of Biotechnology Terms. 3rd ed. Boca Raton, FL: CRC
Press, 2002; Wikipedia at http://en.wikipedia.org/; The McGraw-Hill
Encyclopedia of Science & Technology Online at http://www.access-
science.com/Encyclopedia.
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PECYPCbl MHTEPHETA

NMPABUTEJIbCTBO CLLA

HanuonajipbHasi MeJMIMHCKAA OMOJIHOTEKA
HammoHa IbHBIN EHTP OHOTEXHOJIOT HYECKON
uH(popManun

http://www.ncbi.nlm.nih.gov/

HanuoHasibHasi HAHOTEXHOJIOTHYECKas HHUIMATHBA
http://www.nano.gov/

MuHHCTEPCTBO CeJIbCKOro
xo3sicrBa CIITA

HHcneknuoHHas C1y2K0a 0XpaHbl 310POBbs JKHBOT-
HbIX U pacTeHui

PerynsAaTuBHbIE CITyKO0bI B 00J1aCTH OHOTEXHOJIOT I
http://www.aphis.usda.gov/brs/index.html

Ci1yK0bI 9KOHOMHYECKHX MCCIIeOBAHUI
JKOHOMHYECKHE BOMPOCHI CEJIbCKOX03ANCTBEHHbIX
OMOTEXHOJIOrMii
http://www.ers.usda.gov/publications/aib762/

Peryasitusabiii Haa30p B arearcreax CIIA,
KYPHPYIOIUX GHOTEXHOJIOTHI0
http://www.aphis.usda.gov/brs/usregs.html#usda

I'ocymapcTBennnnii nemaprament CIIIA

Bropo MexxayHapoaHbIX HH()OPMAMOHHBIX NPOrpaMM
http://www.usinfo.state.gov/ei/economic_issues/
biotechnology.html

ArenrctBo CIITA no oxpaHe oKpyxKaromieil cpeabl
3aKOH 0 KOHTPOJIE TOKCHYHbIX BEIIeCTB:
O0HOTEeXHOJIOrHYecKas mporpaMma
http://www.epa.gov/opptintr/biotech/index.html

Anvuanctpanusi CIIA mo KoHTpoJ1I0

3a MPOAYKTaMH IIUTAHUS U JIEKapCTBAMHA
IlenTp 6e30mMacHOCTH NUIIEBBIX MPOIYKTOB
H NPUKJIATHOT O MUTAHUSA
http://www.cfsan.fda.gov/~Ird/biotechm.html

O0beqHEeHHDIN BeO-CAalT PEryJIATHBHBIX areHTCTB
CIIA, mocBsIEeHHbI OHOTEXHOIOI MK
http://usbiotechreg.nbii.gov

AKAOEMWYECKUE N HAYYHO-
NCCIEOOBATEINbCKUE YYPEXXOAEHUA

«ArpobuoY opan»
http://www.agbioworld.org

HudopmanuoHHbIe HCTOYHUKH [0 BOIPoOcaM
CeJIbCKOXO035HCTBEHHOH OHOJIOM MU
AMepHKaHCKHE CeJIbCKOX03AHCTBEHHbIE
KOJUIEIKU ¥ YHHBEPCHTETDI
http://agribiotech.info/

AMepI/lKaHCKI/Iﬁ HHCTHUTYT OHO0JIOrMYeCcKHuX HayK
http://www.actionbioscience.org/index.html

AMepukaHcKoe (puTonaTosIornyecKoe o0IecTBO
http://www.apsnet.org/media/ps/

HeHTp 110 1002 IbHbIM Npoa0BOJIbCTBEHHbIM
BOIIpocaM
http://www.cgfi.com

KopHessickuii yHUBEpCUTET
http://www.nysaes.cornell.edu/agbiotech

CoBeT no ceJIbCKOX03sIICTBEHHOU HayKe U TeXHHUKe
http://www.cast-science.org

Hentp pacrenneBoncrea lonanbaa landopra
http://www.danforthcenter.org/

HucturyT HaHoTexHOo10rNi DopcaiTa
http://www.foresight.org/

HudopmanuonHbie cucTeMbl 1J151 OHOTEXHOJIOM MU
http://www.isb.vt.edu
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Me:xayHapoaHas cJIy>k0a 0CBOEHHsI IPUKJIATHOH
CeJIbCKOXO035IICTBEHHOH OMOTEXHOJIOT M
http://www.isaaa.org/

YHuBepcureT mrata AioBa
http://www.biotech.iastate.edu/

HanuoHaibHbII COBET CEJIbCKOX035IMCTBEHHbIX
OHOTEXHOJIOrHi
http://www.cals.cornell.edu/extension/nabc

Hunumartusa Ilbio Mo npoxoBoJIbCTBHIO
¥ OUOTEXHOJIOTUH
http://www.pewagbiotech.org

BbuorexHosiornyeckas nporpaMmma
Kamcopuniickoro yausepcurera
http://ucbiotech.org/

MbpujIeHACKHI YHUBEPCUTET

I[eHTp MeTUIIMHCKUX OMOTEXHOJIOT i
http://www.umbi.umd.edu/~mbc/
CeIbCKOX035AMCTBEHHbIE OMOTEXHOIOrHH

http://agnic.umd.edu/

OTPACTIEBbIE OPTAHU3ALIMN

«AT'BHOC»
http://www.agbios.com/main.php

IleHTp OHOTEXHOIOrMYECKHUX 3HAHUI
http://www.biotechknowledge.com

Opranu3anusi GHOTEXHOIOT HYECKON HHIYCTPHHI
http://www.bio.org/

CoBeT mo 0MOTeXHOIOrHYeCKON HH(pOPMaHH
http://www.whybiotech.com/

«KponJlaiidp Amepuka»
http://www.croplifeamerica.org

ME>XOAYHAPO[OHbIE OPTAHU3ALIMU

KoHcyibTaTHBHAA rpynna 1no MeKayHapoIHbIM
CeJIbCKOX035HCTBEHHBIM HCCJIeIOBAaHUAM
http://www.cgiar.org

EBPOIA

(EBponeiicKas KOMHCCHA)
http://www.europa.eu.int/comm/food/food/
biotechnology/index_en.htm

EBpomneiickoe ynpapjieHne M0 KOHTPOJIIO
KavyecTBa NPOAYKTOB IIHTAHUA
http://www.efsa.eu.int/science/gmo/catindex_en.html

Oprannsanusa OOH no BonpocaM NpoI0BOJIbLCTBUA
U CeJIbCKOIo X03sIlicTBa
http://www.fao.org/biotech

MezK1yHApOIHBII HCCIIE0BATEILCKHII HHCTUTYT
1o pa3padoTKe MPOIOBOJIbCTBEHHOW NOJIUTHKH
http://www.ifpri.org/themes/biotech/biotech.htm

MezKayHapoaHbIA HAYYHO-UCCIIEI0BATEIbCKUAM
HHCTUTYT puca
http://www.irri.cgiar.org

MekayHapoaHas cJIyzK0a HallMOHAJIbHBIX
CeJIbCKOXO035AHCTBEHHbIX MCCJIEI0BAHMI
http://www.isnar.cgiar.org/kb/Bio-index.htm

Oprasu3anys 3KOHOMHUYECKOr0 COTPYTHHYECTBA

U Pa3BUTHUS
http://www.oecd.org/topic/0,2686,en_2649_37437_1_
1_1_1_37437,00.html

BceanHaﬂ OpraHu3anusa 3a1paBOOXPaHCHUA
http://www.who.int/foodsafety/biotech/en/

BcemupHas opraHu3anys HHTeJJIeKTyaIbHOH
COOCTBEHHOCTH
http://www.wipo.int/tk/en/genetic/index.html

T'ocyoapcmeennbiii denapmamenm CILA ne Hecem omeemcmeeHHOCMU
3a codepoicanue u O0OCMYNHOCHb 6bIUENEPEHUCTICHHBIX PECYPCOE, CCbLII-
KU nPUB0OSIMC sl O COCMOSiHUIO Ha okmsiope 2005 eooa.
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